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EXCAVATING AND PIPE LAYING APPARATUS 
IN USE ON THE BROOKLYN AQUEDUCT. 

The operation of laying large pipe lines has hitherto 
been conducted by rather primitive appliances. The 
operations have generally been to a great extent 
manual, and little more than a derrick placed over the 
trench forswinging the pipes into place has been used 
in the way of machinery. The labor of laying such 
mains has been very severe, and progress necessarily 
slow, as the work is limited to one point of attack. 
To secure a consecutive line without sleeve connec- 
tions the work must be advanced length by length, al- 
ways in the same direction and without intermediate 



portions being laid in advance. The apparatus we illus- 
trate has been used with great success upon the Brook- 
lyn, N. Y., water works, in laying a new line of forty- 
eight inch pipes. As the sections or lengths of pipe 
weigh from 7,000 to 8.000 pounds each, the capacity of 
the machine has been somewhat severely tested. It 
has, however, worked most successfully, laying from 
two hundred to three hundred feet per day. 

The apparatus consists in general of a hoisting ap- 
paratus and crane followed by a lead-melting plant, all 
moving over the trench. The two are separate and 
independent of each other's movements. They are 
carried by rails, a single line of which runs along each 



side of the trench. In advance of the whole arrange- 
ment the excavation is kept in progress. The trench 
diggers work as long as practicable by throwing the 
earth out by hand. As the depth increases, the crane 
carried in advance of the hoisting plant is brought 
into play. It is used to elevate the earth from the 
trench and to swing it to one side. This operation 
is shown in Fig. 1 of the engraving. As fast as neces- 
sary, the apparatus is moved forward on the rails by 
pinch bars. 

Along one side of the trench a portable railroad has 
been laid. This serves for cars to run upon to carry 
off the dirt from the excavation where necessary, and 




1. Kxcavaling and pipe laying plant at work. 2. Section of aqueduct, new pipe line, and pipe laying plant. 3. luttiu i » Ml iJ nicltn „ pi mr 4 I oniiiicr a joinr 



\i raii_i nient of joint for pouring. 
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to bring: pipes to be laid in the trench. In Fig. 2 of 
the engraving the relations of trench, pipe-laying 
plant, and portable railroad are clearly shown. Below 
the pipe-laying apparatus the new line of water main 
is indicated lying at the bottom of the excavation. 

The pipes, as fast as required, are run up to the scene 
of operations upon the portable railroad. The hoist- 
ing apparatus consists in general terms of a rectangu- 
lar platform carried on four wheels and extending over 
and across the trench. Through its floor a longitu- 
dinal opening is arranged, directly over the center of 
the excavation, large enough for a pipe to pass through 
in a horizontal position. The superstructure serves as 
support for the jib tackle of the crane and to carry 
pulleys, etc., for handling the pipe. As the length of 
pipe is run alongside, skids or short timbers of wood 
are laid from the car to the platform, and a pair of 
skids are also laid across the opening over the axis of 
the trench. Two or more ropes are brought from the 
platform to the car, passing under the pipe and then 
partially around and over it, returning to the upper 
framework. At this point they pass through pulleys 
and are brought to the floor, where there is a steam 
windlass, which is seen mounted on the platform. On 
drawing in the ropes, the pipe, it is obvious, will be 
rolled up the inclined plane formed by the skids, and 
can be brought directly over the trench. The arrange- 
ment is what seamen call a common '"parbuckle." It is 
often used in the city in I'^werlng heavy barrels into 
cellars. 

Slings are then placed .ound the pipe now lying on 
the skids over the apertv l e. Tackle is hooked on, and 
it is lifted a little by the steam windlass, and the skids 
are withdrawn. It is then lowered into the trench. 
This stage of operation is shown in the cut. As it 
descends, the pipe layers guide it into position. Its 
small or spigot end is entered into the hub or socket 
of the preceding length, and it is blocked up in a 
horizontal position in line with the work. This ends 
this stage of operations. 

The joint has next to be calked with oakum. This 
is driven by hand with a calking iron. It extends all 
around the pipe within the hub, and is of as even 
thickness as possible. It forms a base for the lead, 
which latter is the actual joint-making material. It 
should be noted that there is a slight space left be- 
tween the abutting ends of the pipe to allow for 
changes of temperature. 

To complete the joint melted lead has to be introduc- 
ed into the space in front of the oakum and the lead in 
turn has to be calked. As the apparatus just described 
is moved forward, the ;iead-melting plant seen in its 
rear is moved into its place. This consists of a house 
with furnace and lead pot, ladle, and crane. Its in- 
terior is shown in Fig. 3, the men being engaged in 
lowering a ladle full of melted lead. Next to the large 
furnace is a smaller circular furnace. This is used to 
keep the ladle hot when it is not in use. 

The lead is lowered, as shown, into the trench, where 
it is received by the pipemen and poured into the 
joint, as shown in Fig. 4. Before doing this a band of 
iron hinged at the bottom is placed around the pipe 
and bolted at the top, so as to inclose the annular 
space in front of the oakum. A clay mouth or funnel, 
Fig. 5, is arranged for the lead to be poured into. The 
connection of two pipe ends, hub and socket, with 
their oakum and lead SUing, and with the band in 
place, is shown in the small sectional view at the foot 
of the cut. 

The lead at once solidifies. The band is removed, and 
the calkers attack the lead with large-faced calking 
irons and hammers and drive it home. This operation 
expands the lead and makes it fill the joint perfectly. 

The metal being somewhat yielding does not form 
too rigid a connection, and allows for changes of 
temperature. In spite of numerous attempts, lead- 
calked joints have never been displaced. The trench 
in rear of the apparatus is filled in as fast as it pro- 
gresses, and the work is complete up to that point. 

The object of the line is to carry water from the new 
reservoir between Rockville Center and Baldwins, on 
the south side of Long Island, to the Ridgewood reser- 
voir and new pumping station at East New York. It 
will be a pressure line, and will have a capacity of 
twenty-five millions of gallons per day. It follows the 
line of the old aqueduct for part of the way. The sec- 
tional view. Fig. 2, shows the aqueduct full of water 
on one side of it. The aqueduct embankment is thus, 
in part, utilized in its construction. 

The work is being executed by Mapes, Crawford & 
Valentine, of Brooklyn, N. Y. They are the designers 
of the ingenious and efficient apparatus whose results 
have taken the direction of greatly accelerating the 
work we have described. 
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Professor Orton, State Geologist of Ohio, says 
that the natural gas supply is rapidly and surely 
being exhausted. The way in which the gas is wasted 
makes the average stranger sick at heart. Great roar- 
ing wells, huge batteries of the cheapest and most 
wasteful types of boilers blowing off steam night and 
day, empty furnaces kept hot for weeks at a time, 
strike him as crimes against the economy of nature. 
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THE NEW CRUISER NEWARK. 

On the 22d of December the new U. S. steel cruiser 
Newark had her ofBeial trial trip, and proved a great 
success, the contract requirements being exceeded by 
about five hundred horse power. This was developed 
in a continuous run of four and a half hours, at the end 
of which time the machinery was running more smooth- 
ly and the engines developing more power than at the 
commencement of the trial, a result which is seldom 
obtained on first pushing a new boat to its best per- 
formance. The steam pressure was kept at 161 and 102 
pounds, the maximum revolutions of screw made were 
129'2 per minute for fifteen minutes, the engines vibrat- 
ing very little, and the fireroomswere cooi, rendering 
the firemen's work comparatively easy. The builders 
are to receive $100 bonus for each horse power develop- 
ed over 8,500, and it is confidently expected that the 
final figures will show that 9.000 horse power was de- 
veloped on the trial. The biiiklers, the Messrs. Cramp, 
of Philadelphia, and the officials of the Navy Depart 
ment, were greatly gratified at the good showing made 
by the vessel, and in this feeling, it is hardly necessary 
to say, the people generally share, as there are few 
subjects which attract a more widespread or a keener 
interest than is manifested concerning each forward 
step taken in the development of our new navy. 

The Newark's hull is the same as that of the San 
Francisco, wliose fine lines have commanded much ad- 
miration, and which was illustrated and described in 
the Scientific American of October 18, 1890. The 
engines of the Newark are smaller, however, and are 
horizontal. The machinery is protected by a steel 
sloping deck, two inches thick on the top and three 
inches thick on the sides. The length of the vessel be- 
tween perpendiculars is 300 ft. 10 in., length on water 
line 310 ft., and length over all 327 ft. 7 in.; extreme 
beam, 49 ft.; depth of hold, 28 ft. 8 in.; mean draught 
18 ft. 9 in.; displacement 4,090 tons. There are four 
main cylindrical, double ended, return tube boilers, 
with four firerooms, and two smoke pipes, each ft. 6 
in. in diameter. The boilers are each 19 ft. 5 in. long, 
and 13 ft. 6 in. in diameter, with three corrugated 
furnaces at each end, and a total grate surface of 540 
square feet. There are two horizontal, direct acting, 
twin screw triple expansion engines, each in a separate 
compartment. The cylinders are 34, 52, and 76 inches 
in diameter, respectively, with a 40 inch stroke. The 
shafts are hollc . steel, the crank shaft being fourteen 
inches in diameter with a four inch hole, while the 
after section of the propeller shaft has an eight inch 
hole. The coal capacity of the vessel is 830 tons, which 
is disposed of in fifty-three different coal bunkers. She 
will burn four to five tons of coal per hour when pushed 
to her utmost limit. 

The armament of the Newark will be twelve six inch 
breech loading rifles; four rapid fire guns, two three- 
pounders and two one-pounders ; four revolving can- 
non and four Gatling guns. There are also six torpedo 
launching tubes. Three steel masts are adapted to 
carry fore and aft sails, and the fore and main mast 
have military tops. 



OFFICIAL PROCLAMATION OF THE GREAT FAIR. 

The last act necessary to start into booming activity 
the gigantic works pertaining to the great fair has 
been performed. The presidential proclamation has 
been issued, and soon we shall see holes in the ground 
and structures in the air. The following is the text of 
the proclamation : 

" By the President of the United States of America : 

"A proclamation: Whereas, satisfactory proof has 
been presented to me that provision has been made 
for adequate grounds and buildings for the uses of the 
World's Columbian Exposition, and that a sum not 
less than $10,000,000 to be used and expended for the 
purposes of said exposition has been provided in ac- 
cordance with the conditions and requirements of 
section 10 of an act entitled ' An act to provide for cele- 
brating the 400th anniversary of the discovery of 
America by Christopher Columbus by holding an in- 
ternational exhibition of arts, industries, manufactures 
and the products of the soil, mine and sea, in the city 
of Chicago, in the State of Illinois,' approved April 
25, 1890. 

"Now therefore I, Benjamin Harrison, President of 
the United States, by virtue of the authority vested in 
me by said act, do hereby declare and proclaim that 
such international exhibition will be opened on the 
first day of May, in the year 1893, in thecity of Chicago, 
in the State of Illinois, and will not be closed before 
the last Thursday in October of the same year. And 
in the name of the government and of the people of 
the United States, I do hereby invite all the nations of 
the earth to take part in the commemoration of an 
event that is pre-eminent in human history, and of 
lasting interest to mankind, by appointing representa- 
tives thereto, and sending such exhibits to the World's 
Columbian Exposition as will most fitly and fully illus- 
trate their resources, their industries, and their pro- 
gress in civilization. 

" In testimony whereof I have hereunto set my hand 
and caused the seal of the United States to be affixed. 

" Done at the City of Washington, this twenty-fourth 
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day of December, 1890, and of the Independence of the 
United States the one hundred and fifteenth. 

" Benjamin HiRRisoN. 

"By the President. Jambs G. Blaine, Secretary 
of State." 

The proclamation marks an epoch in the Exposition. 
The worli heretofore done has represented the civic or- 
ganization of the enterprise. Actual erection of build- 
ings could not be commenced in theabsenceof the gov- 
ernmental sanction, now granted, and which comes 
just at the time when it is likely to be the most bene- 
ficial. The legislatures of many of the States are about 
to meet and will be asked to take part in the grand 
display. That all the States will liberally respond 
there is no question. The commission may now solicit 
foreign exhibitors to come to Chicago, and the contri- 
butions from abroad will doubtless be great and won- 
derful. 

In this connection we would call attention to the 
very interesting and able lecture upon the Chicago Ex- 
hibition recently delivered before the Society of Arts, 
in London, by Mr. James Dredge, editor of Engineer- 
ing, upon the nature and scope of the great enterprise. 
We give the paper In full in our SuppJjBMBNT of the 
present week. Number 783. The lecturer presents a 
brief history of the project of the fair. Its financial 
basis he considers to be equal to that of the recent Paris 
exhibition. He then describes the history, situation, 
resources, population, area, importance, trade, and in- 
dustries of Chicago, giving a most glowing picture 
thereof, of which Chicagoans may well be proud. The 
author next proceeds to describe the grounds selected 
for the exhibition purposes, namely, Jackson Park, 
Washington Park, and the broad connecting strip 
known as the Midway Plaisaunce, the whole compris- 
ing an area of 1,200 acres, more than ample for actual 
requirements. 

The selection of Jackson Park with its lake front 
for the location of the great buildings is highly com- 
mended. He declares that no such favorable site has 
been ever placed at the disposal of an exhibition exe- 
cutive. The desirability of European participation is 
next discussed, and the important benefits likely to be 
realized by English exhibitors are forcibly stated. But 
whether a British section is created or not, the author 
urges every Englishman who can spare the money and 
time to visit Chicago in 1893, for in no other way can 
he become so readily informed respecting the vast 
capabilities and resources of America and her wonder- 
ful advances in industry and invention. It is evident 
the undertaking will be full of the greatest interest to 
the thoughtful foreign visitor. 

In the discussion which followed the reading of the 
lecture, some most excellent and some quite funny 
English ideas were expressed, all of which are given in 
our SUPPLEMBNT report. 

— »«»>»■ 

PROGRESS OF THE GREAT RAILWAY TUNNEL UNDER 
THE HUDSON RIVER. 

Since our last account, published in the Scibntific 
American of November 1, about 470 feet have been 
added to the Hudson River tunnel, which brings the 
total completed length up to 3,730 feet. This indi- 
cates a progress at the rate of about 7 feet per day. 
The work is progressing without interruption. By re- 
moving the intermediate accumulating pump, and 
bringing the power of the pump direct to the hydraulic 
jacks, the Beach pneumatic shield is advanced the 
width of one of the rings in eight minutes, a progress 
formerly requiring from 3 to 4 hours. Formerly, the 
great trouble was in getting the shield ahead, at pres- 
ent the great obstacle is in getting away the excavated 
silt rapidly enough. A system of chutes is soon to be 
tried, one under each opening in the shield front, down 
which the silt will slide direct into the waiting cars, 
instead of shoveling it by hand as heretofore. The 
company hope to record ten feet per day when these 
changes are completed. 



NEW TERMINUS OF PENNSYLVANIA RAILROAD IN 
JERSEY CITY. 

The work of elevating the tracks and terminal struc- 
tures of the Pennsylvania Railroad Company, at their 
terminus in Jersey City, has so far advanced as to 
clearly outline its completion, advantages and defects. 
Entrance to Jersey City has been effected upon a two- 
track roadbed. By the present change to the elevat- 
ed plan, four tracks will be obtained. Beginning at a 
point back of the city near what is known as Bergen 
Hill, a slope ultimately merging into an iron super- 
structure, similar in design to the Sixth Avenue ele- 
vated road, has been constructed, to the station at the 
water front, about one and a half miles. The part so 
nearly completed is but one-half, or two tracks, of the 
system, the present road tracks being moved a little 
one side, that the business of the road might continue 
until the two elevated tracks are ready for use, after 
which the other half will be erected and wedded to it. 

The structure is a continuous plate II girder in its 
continuity, including street bridging, with scarcely an 
exception. 

The broad girders and substantial upright columns 
give an impression of strength and durability, but like 



its kindred structure in New York, promise is given of 
a metallic resonance under moving trains that will be 
burdensome to nerves near its path. 

High in the air, at the riverfront, timbers of massive 
strength are being put up, as a superstructure for the 
erection thereon of the iron train shed. 

The work so far as accomplished has all the charac- 
teristics of strength, but few of beauty, as compared 
with the terminal approaches at Philadelphia. 

On the New York side, work has been commenced in 
raising the height of the ferry houses to accommodate 
the two-story boats that are to be used in connection 
with the elevated structures on each side of the river. 
This part of the system we described and illustrated in 
our issue of February 8 last. 



inagnetlc Rocks and Ships' Compasses. 

The following extract from a letter of Profs. Rucker 
and Thorpe, which recently appeared in the London 
Times, may be of interest : 

As it has been suggested that the loss of her Maj- 
esty's ship Serpent, lately wrecked at night on the 
north coast of Spain, may have bean due to a deviation 
of the compass caused by magnetic rocks, we think 
your readers should be warned that such an explana- 
tion should only be accepted after rigorous proof. In 
the first place, it must be borne in mind that ordinary 
ironstone is not magnetic. Metallic iron and the mag- 
netic oxide are practically the only substances which 
could affect the compass to an appreciable extent. 
Large disturbances generally occur in the neighbor- 
hood of basalts, gabros, and the like, throughout 
which magnetite is scattered in a more or less finely di- 
vided state. Such rocks are plentiful on the west coast 
of Scotland, and on the island of Canna there is a cliff 
named Compass Hill, from the great effect which it 
produces on the magnet. . . . We have made a 
special study of the magnetic properties of this island, 
and can confirm the statement that its basaltic cliffs 
are powerfully magnetic. The needle of a compass 
placed near them may be deviated by two points. The 
effect, however, diminishes very rapidly with the dis- 
tance, and is inappreciable on a ship's compass 300 
yards from the base of the hill to which tradition as- 
cribes, and in which we have ourselves detected, the 
most powerful magnetic properties. We have tested 
this on more than one occasion. In particular, in 1888, 
we approached the island from the north. The course 
was magnetic S. J^ E., a direction most favorable for 
the detection of the effectof Compass Hill. We passed 
it within 300 yards of the shore, but observed no effect 
on the compass. . . . Nowhere in the United King- 
dom have we discovered a disturbance which extends 
for a mile and also produces throughout that distance 
a constant deviation of the compass of as much as a 
couple of degrees. While, therefore, it is difficult to 
assign any limit to what might occur in an extraordi- 
nary and special case, and while we believe that there 
are some well-authenticated instances of magnetic rocks 
affecting seriously the compasses of ships in their im- 
mediate neighborhood, the greatest caution ought to 
be exercised in accepting any such instance as proved. 
It is contrary to general experience that intense local 
magnetic disturbances should also be far reaching. 

White Ants In India. 

That species of Termes known as the white ant is 
very abundant in India, and is dreaded by all European 
residents, on account of its extraordinary ravages, es- 
pecially in the larva state, in which it is truthfully 
called a worker. 

The workers unite in colonies of countless numbers 
and take up their abode in the ground, in wood, on the 
ceiling or roof of a house, making tunnels and form- 
ing routes which lead to the center of their nests. 

Their deeds are deeds of darkness, for so ingenious 
are they that they form the tunnels inside and leave 
the surface of the door or beam intact. 

I was standing by the door of our parlor, says C. M. 
Wherry, in the Graphic (Chicago), talking to a friend, 
and on putting my hand upon the door frame, found 
that it was hollow. On further examination it was 
found to be tilled with earth along one side, which the 
Termes had dejiosited as they worked their way 
through. 

One morning our sweeper removed a pile about two 
feet in height from our dining room floor, but the en- 
ergetic creatures, nothing daunted, began their work 
over again, and by the next morning the pile was a 
yard in height from the floor and up the side of the 
wall. 

Day after day the sweeper wielded his broom over 
the spot until he was forced to the conclusion that 
they meant to conquer him. 

As a last remedy, after a great many experiments, 
he poured a gallon of kerosene over the spot and was 
exceedingly rejoiced to find that at last they had been 
driven away after two weeks of hard fighting. But 
alas ! his spirits sank within him when one morning a 
few days later he found the pile higher than ever. 

It became necessary to dig for the queen, as after 
her expulsion no more are hatched, and they gradu- 
ally disappear. A hole in the cement floor was dug in 



which a horse could have been buried, before the 
queen was found in the center of her colony. 

The abdomen of the queen becomes very much dis- 
tended with the innumerable eggs which it contains. 
It is said that one such insect has been known to de- 
posit 80,000 eggs in one day. The larvae are a creamy 
white and transparent enough to show the substance 
in the body with which the tunnels are moistened 
when in construction. 

After a time they acquire wings, and flying about 
during the night, lose them. Being particularly at 
tracted by lamp light, many swarm around the draw- 
ing-room lights until the floor is quite littered with 
the wingless creatures, which soon become the prey of 
lizards and toads, and by daylight, of birds. The na- 
tives do not eat them as the Africans do. 

On account of their secret ravages, the houses of 
Europeans and of most natives are usually only one 
story high, with plastered floors and roofs of earth or 
grass, which can be renewed every few years. 

I have known of people being severely injured by 
the falling of a heavy mud roof, caused by the white 
ants having eaten out portions of a heavy beam. So 
common are they, that railroad ties and telegraph 
poles are often made of iron, as nothing but metal 
seems to be impervious to theii- waste. 

Trunks and boxes must be kept off the floor, on bricks 
at each corner, or on stands made for the purpose. It 
is a common occurrence to walk into a room some 
morning and find a carpet eaten in several places, or a 
box of clothing tunneled through and through, from 
which you could not get a square large enough for a 
table napkin. Thus a housekeeper's life becomes one 
of everlasting vigilance. 

■ ♦ < ■ > » 

American Cars and Locomotives for Foreign 
Railways. 

Two complete trains of drawing room cars have ju^i 
been completed for the Buenos Ayres and Ensenada 
Port Railway Company by the Gilbert Car Manufac- 
turing Company, of Troy, N. Y., U. 8. A., and St. 
Ermin's Mansions, Westminster, England. Each train 
consists of four saloon cars, two ladies' cars, one buffet 
and smoking car, and one baggage car. The extreme 
length of cars is 65 feet, with the exception of baggage 
car, which is 53 feet by 9 feet 10 inches wide. The 
gauge of rails is 5 feet 6 inches. The whole of the ma- 
terial is of the highest class, and the cars are of hand- 
some design and finish. 

The government of New South Wales has placed with 
the Baldwin Locomotive Works an order for twelve ten- 
wheel passenger locomotives, somewhat similar to the 
engines of the same type built for the Baltimore and 
Ohio, and now running very successfully on that road. 
The Railroad Gazette says limited weight — on account 
of the bridges — makes it necessary to reduce the dimen- 
sions somewhat, while the specification of materials is 
altered to conform to the practice of the New South 
Wales government. Thus, the Are boxes will be of 
copper, tubes of brass, stayboltsof copper, and possibly 
the wheel centers will be of wrought iron. The speci- 
fications are not yet fully determined. The engines 
will have screw reversing gear. The service for which 
they are intended is to haul passenger trains weighing 
144 gross tons — 3,340 pounds — at a speed of 33 miles per 
hour up a grade of 176 feet per mile, or trains weighing 
176 gross tons at the same speed up grades of 130 feet 
per mile, there being curves of 528 feet radius on the 
130 foot grades. In all important respects the engines 
will conform to American practice. These eagines are 
to be built with the utmost dispatch and shipped direct 
to Sydney by steamer. 

♦ . » > ♦ . 

Colorado Electrical Street Railways. 

Electricity as a street car motor is rapidly supersed- 
ing other mediums in Western cities. 

Denver has already thirty miles of electrical street 
road in operation, employing an aggregate of 1,150 
horse power of generators, 58 motor cars, each fitted 
with two 15 horse power motors, and 60 trailers, tra- 
versing the city and reaching out in every direction to 
suburban points. 

The old cable and horse car companies are rapidly 
adopting what is apparently to be the motive power 
of the future for all city and suburban trafHc. Several 
additional electric lines are in contemplation. Some 
are already in process of construction, notably the 
so-called Suburban line of 15 miles and the Golden line 
of 31 miles mentioned in a previous issue. 

The West End line uses double truck cars 40 feet 
long and of 3,000 pounds weight, fitted with two 15 
horse power Sprague motors, this motor and overhead 
wires being in general use on all the lines. 

The Colorado Springs electrical main line, with 
branches, is 33 miles long, and runs to Colorado City, 
the former capital of the State ; to Manitou, connect- 
ing with the new steam railway to the summit of Pike's 
Peak, altitude 14,150 feet, and to numerous other points 
of interest. The aggregate power of the generators of 
this line is 380 horse, employing 18 motor cars and a 
like number of trailers. 

The various lines are all doing a large and an app.l. 
rently increasing and profitable husinesg. 
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THE PHOTOGRAPHIC NECKTIE. 

Where will the progress of instantaneous photof^- 
raphy end ? In view of the admirable results obtained 
by scientists, and especially by Mr. Marey, inventors 
have for several years been setting their wits to work 
to devise small apparatus for allowing amateurs to take 
photographs without any one seeing them do it. We 
have already made known the photographic opera 
glasses and hat ; but here we have something cleverer, 
and designed to meet with great success among prac- 
ticians : it is a question of a necktie provided 
with a pin. The latter is an objective, and the 
necktie is a camera. When any one approaches 
you and speaks to you at a distance of 2 or even 
3 ft., you press a rubber bulb concealed in your 
pocket, and you have the portrait of your in- 
terlocutor. 

This ingenious little apparatus, with which 
also general views may be taken, was devised 
by Mr. Edmond Bloch, who has operated it in 
our presence, and, although the instrument is 
not yet being manufactured for sale, we have 
decided to make it known to our readers at 
once. 

Fig. 1 represents the photographic necktie, 
and Pig. 3 gives a front view of it as it is to be 
worn by the operator, the metallic camera, 
which is flat and very light, being hidden 
under the vest. Fig. 1 gives a back view, the 
cover of the camera being removed to show the 
interior mechanism, comprising six small frames 
which are capable of passing in succession be- 
fore the objective, and which permit of obtain- 
ing six negatives. The instrument may be 
constructed with 13 or 18 frames. The appa- 
ratus is operated as follows: The necktie hav- 
ing been adjusted, the shutter is set by a pull upon the 
button, A (Fig. 1, No. 3), which passes under the vest. 
In order to change the plate, it is necessary to turn 
from left to right the button, B, which has been intro- 
duced into a button hole of the vest, and which simu- 
lates a button of that garment. This button must be 
turned until the effect of a locking, which occurs at O 
(Fig. 1, No. 1), is perceived, and which puts the plate 
exactly before the objective. In order to open the lat- 
ter, it is necessary to press the rubber bulb, D, which 
has been put into the trousers pocket. The rubber 
tube, E, passes under the vest and serves to transmit 
the action of the hand. 

In order to charge the apparatus, it is opened at the 
bottom by turning the small springs, G G G ; the sen- 
sitized plates are put into the frames, and the springs 
are turned back to their former position. 

The apparatus is scarcely any thicker than the ordi- 
nary necktie called " Rugate." The camera that con- 
tains the plates is not more than 3 inch in thickness. 
The six frames are carried before the objective through 
an endless chain, as shown in the figure. 

Mr. Bloch has shown us some of the photographs 
that he has taken with this first apparatus, which he 
considers as yet but an experimental instrument. We 
reproduce herewith three portraits obtained with the 
apparatus, Fig. 3, through the minute objective skill- 
fully concealed in the center of the pin. These photo- 
graphs are about IJ^ inch square, and are sufficiently 
sharp to allow the portraits to be recognized. If this 
apparatus can be well constructed, we predict a great 
demand for it. — La Nature. 



ceive a bar extending from side to side of the main 
frame, this bar being raised and lowered by upright 
rods, threaded at their ends, on which is a nut with 
handle attached. At each rear corner of the main 
frame is a standard carrying a segmental grooved pul- 
ley, a standard on each forward end of the frame sup- 
porting a shaft carrying segmental grooved pulleys in 
alignment with those at the rear, while a chain se- 
cured to the front end of each segmental pulley for- 
ward is extended bv a link to connection with the for- 




Figs. 1 and 2.-PH0T0GRAPHIC KECKTIE-BACK AND FRONT 

VIEW. 




A COMBINED HARROW AND CUTTER. 
The implement shown in the illustration, which 
forms the subject of a patent issued to Mr. Thomas L. 



stretching between the Mojave Desert and the upper 
part of the great Colorado Desert, has been considered, 
until recently, almost irreclaimable. There are now 
upon it several great fruit colonies. 

In reply to inquiries for information sent out there 
by the department, interesting answers have just 
come. They gi\"e the details of three large surface 
•ystems of irrigation by water drawn from mountain 
streams. This has ail been done since April, 1889. 
There are fifty miles of main ditches, five feet wide at 
the top, and fifty miles of smaller ditches, two 
and a half feet wide at the top. There are 
three reservoirs with a capacity of 30,000,000 
gallons. There are five dams, five headways, 
seven weirs, and six mountain tunnels. The 
expenditures to date amount to $4o0,000. To 
this will be added $31,000. 

The land now irrigated amounts to 10,000 
acres, and will be increased to 35,000 acres. 
Small grains, cotton, and alfalfa are the chief 
crops. Such experiments as have been made 
with fruits have given great results. The land 
is chiefiy government, unpatented, and, there- 
fore, unassessed for taxation. Patented land, 
irrigated, sells forfrom |10 to|50an acre. Non- 
irrigated land is worth from |3.o0 to $8 an acre. 
Five artesian wells have been sunk in a belt of 
twelve miles. They indicate that a much great- 
er supply of water is available. These wells are 
from 180 to 500 feet deep. They have a flow of 
from 50,000 to 300,000 gallons in twenty-four 
hours. They serve about 7,000 acres. There 
are 100 dug and bored wells, with wind or steam 
power, ranging from 30 to 100 feet deep. These 
wells penetrate the gravel drift, and supply 
water for vegetable and stock purposes, and 
for desert and tree claims. This is the beginning of 
what is believed will result in the reclamation of the 
whole valley, and even of the Mojave Desert. — Pacifio 
Lumberman. 



-FACSIMILE OF 
THE 



PORTRAITS OBTAINED WITH 
APPARATUS. 




ward side of the rear segmental pulleys. The forward 
cross bar of the inner frame is hinged to the adjusta- 
ble bar of the main frame, and the inner frame is also 
attached to the outer by a length of chain at each rear 
corner, the chains being carried up over the segmental 
pulleys to attachment at a point near where these 
links are attached to the pulleys, the inner frame being 
raised and lowered by a lever through these link and 
chain connections. Upon the inner frame are trans- 
verse shafts supporting the teeth, formed in the shape 
of a sickle, any one or more of the teeth being readily 
removable as desired, while the forward teeth have 
beveled side faces to throw the dirt to the right and 
left. The rear teeth are so placed that their convex 
edges will face to the front, and this edge is sharpened 
or brought to a knife edge, that the teeth may act as 
pulverizers, the shaft to which these teeth are attached 
being held in position by springs, to permit the teeth 
to pass over obstructions. Levers upon the forward 
transverse shaft of the inner frame are so connected 
by means of links as to enable the operator to give the 
desired inclination to the two forward 
series of teeth, these levers being 
tSIS*^"'' adapted for latch engagements with 

racks. The implement may be used 
as a cultivator by removing two of the 
middle teeth from their spindles and 
raising the rear set of pulverizer teeth. 
As a harrow the teeth are intended to 
enter the soil about twelve inches, and 
when the implement is used as a rake, 
the rear set of teeth is also preferably 
removed. 

»-^~» 



AN IMPROVED SCISSORS GRINDER. 

The device shown in the illustration is adapted for 
attachment to a sewing machine table or other support, 
and is so constructed that the edges of scissors blades 
may thereby be hollow-ground when desired, without 
grmding the cutting edges, the separate grinding of 
the latter being also provided for. It is a patented in- 
vention of Mr. Frederick Visscher. The shaft carrying 
the emery wheel passes through two hubs, on each of 
which is an eccentric collar on which is fitted the 
lower end of an upwardly extending plate having a 
vertical slot, and a circular flange integral with its 
upper edge. A second inner plate is attached to the 
outer plate by a set screw, but has a slot by which it 
is capable of free vertical movement, and when the 
outer plate is rocked upon its eccentric collar the inner 
plate is carried upward thereby, there being plates on 
each side of the body, and the inner plates also having 
horizontal flanges at the top to correspond with the 



FLANAGAN'S HARROW AND CUTTER. 

Flanagan, of Vicksburg, Miss., is also capable of use as 
a rake or cultivator, and is designed to be quickly and 
conveniently manipulated. It has a main outer frame 
and an inner suspended frame, a series of hangers from 
the front cross- bar of the latter having slots which re- 



making the Deserts to Bloom. 

Professor Hilgard, Director of the 
Agricultural Experiment Station at 
Berkeley, and esteemed the best au- 
thority in America on these matters, 
says the underflow of great gravel beds 
existing in the southern part of Cali- 
fornia is proving to be of increasing 
importance as a source of irrigation 
supply. It is possible to maintain and 
increase the supply of water far be- 
yohd its present magnitude. Afl that 
is necessary is to understand the con- 
trolling principle of its action. These gravel beds are 
natural storage reservoirs. They may be emptied and 
replenished, with due regard to the rainfall and drain- 
age. Antelope Valley, in San Bernardino and Los 
Angeles Counties, a high intermountain plain or basin 




VISSCHES'S AUTOMATIC SCISSORS GRINDER. 

flanges on the outer plates. Prom the upper edge at 
each corner is an upwardly extending arm, and the 
arms of the plates at each side of the body are connect- 
ed by rods or bolts, so that the connected plates con- 
stitute a carriage to receive the blade of the scissors to 
be hollow-ground. When the carriage is carried in 
the direction of the clamp, the blade is transversely 
presented to the grinding wheel, but by reason of the 
eccentric mounting of the carriage the cutting edge is 
kept out of contact with the wheel. The carriage is 
locked in the desired position for proper grinding by a 
slotted curved latch which extends from the carriage, 
a binding screw passing through the slot of the latch. 
When the cutting edge of the blade is to be ground, it 
is placed on a tapering block held to slide on the body, 
as shown in the illustration. The block is adjustable 
to and from the wheel by means of a set screw, while it 
is retained in adjustment by a binding screw, and the 
blade is held in proper position upon the block by 
means of a spring, the lower end of which has a bearing 
upon the upper face of the blade. 

For further information relative to this invention 
address the patentee, or Mr. Frederick P. Visscher. 
No. 5% Dexter Avenue, Montgomery, Ala. 
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THE WORCESTER CHEMICAL FIRE PAIL. 
The fire pail shown in the accompanying illustra- 
tion forms the subject of several patents which have 
been taken out in the United States and foreign coun- 
tries, and has received the strong indorsement of lead- 
ing insurance men, and of prominent manufacturers 
and mill owners who have given it a trial. The pail 
proper ismade of glass, consequently it cannot rustout, 
soak out, or dry up and fall to pieces, as so frequently 
happens with other pails. It. has a threaded top as 

shown in Pig. 1. The 
glass interior is in- 
closed in a corrugat- 
ed tin jacliet, Fig. 3, 
which protects the 




serting plugs to close the exit of the gases except 
through the longitudinal passages, or such transverse 
bores may be made diagonally from openings in the 
base, thus avoiding the use of plugs. The necessity of 
rifling or grooving gun barrels is designed to be obvi- 
ated by the use of this projectile, to which the neces- 
sary rotary motion may be given by the force of the 
gases of explosion acting on the walls of the passages. 



Xlie Preservation of Timber. 

The chief processes that have been employed for the 
preservation of timber are, says Engineering, kyaniz- 
ing, burnettizing, and creosoting, that is, impregnation 
with bichloride of mercury, with sulphate of zinc, and 
with creosote. Many others have been proposed and 



THE WORCESTER CHEMICAL 
FIRE PAIL COMPLETE. 




DIFFERENT PARTS OF THE WORCESTER CHEMICAL FIRE PAIL. 



glass and has openings in its sides at the top so that the 
liquid contents may be readily inspected. After being 
filled with a chemical fire-extinguishing liquid, the 
glass pail is hermetically sealed with a soft tin foil 
cover. Fig. 3, which is secured in place by having 
screwed over it a rim, shown in Fig. 6. The bail, shown 
in Fig. 4, is so made as to hold the pail and tin jacket 
together; and the tin cover, which fits over the tin foil 
top, is connected by a small chain with an eye on the 
hook by which the pail is ordinarily suspended ready 
for use, as shown in one of the views, so that when the 
pail is quickly taken for use, in any emergency, the 
cover will be automatically removed. The tin foil 
cover is then readily broken with a slight thrust of the 
hand, and the liquid, which has been kept from eva- 
poration, is ready for use. This chemical liquid is 
said to contain no acid, will not freeze, and will not 
harm the hands or clothing, and will not lose its 
strength by being kept for along period. Coming in 
contact with flame, it is designed to evolve 1,500 times 
its volume of fire-extinguishing vapor, and also form a 
fireproof coating, making it impossible for the fire to 
continue where it strikes. 

Further information relative to these handy fire 
buckets may be obtained of the manufacturers, the 
Worcester Fire Appliance Company, Worcester, Mass. 

■ < ) ■ I » 

A PROJECTILE ROTATED BY THE EXPLOSIVE. 

In the projectile shown in the illustration, which has 
been patented by Mr. William Bowman, of Atchison, 
Kansas, it is designed that a portion of the gases gen- 
erated by the explosion shall pass through transverse 
and horizontal passages of the projectile, and, bearing 




BOWMAN'S PROJECTILE. 

upon the walls of the passages, act to turn the pro- 
jectile, on the principle of the Barker mill. Fig. 1 is a 
perspective view, showing in dotted lines the passages 
through the projectile. Fig. 2 representing the butt end 
of the projectile, in the edges of which is the usual gas 
clieck, held in place by set screws. Two or more bores 
are made from the forward end of the projectile to a 
point not far removed from its base, where they are in- 
tersected by smaller transverse bores, tangential 1o an 
imaginary circle concentric with the peripheral face of 
the projectile, the other end of the smaller bores open- 
ing into bores extending forward from the butt of the 
projectile. The transverse bores may be made, as 
shown in the cross sectional view. Fig. 3, by boring in 
from the outside of the projectile, and afterward in- 



tried, but only these three have survived. The first 
seems to be well adapted for bridges, or for timber 
exposed to weather alone, and not to constant moist- 
ure. Examples have been found in America which 
were in a good state of preservation after twenty-eight 
years' exposure. But when kyanized timber has been 
used for railway sleepers and pavements it has had 
only a doubtful success, probably in consequence of 
the washing out of the corrosive sublimate. The wood 
is allowed to steep one day for each inch in thickness 
of its least dimension, and one or two days in addition. 
The solution contains 1 per cent by weight of corrosive 
sublimate, and from 4 lb. to 5 lb. of this are absorbed 
per 1,000 ft. b. m. Burnettizing may be performed in 
the same way, sulphate of zinc being the chemical 
employed, but it is usual to steam the timber first to 
open the pores, and then to subject it to a vacuum to 
withdraw the sap. If this be not done, the timber 
must be stored for a considerable time to allow it to 
dry naturally. When treated the wood should not be 
placed in exposed situations, such as bridges, or else 
the zinc will be washed out and leave it unprotected. 
This is particularly true when weak solutions are used, 
and when the potency is greatly increased the tenacity 
of the timber is impaired. In Germany 1'91 per cent is 
considered the proper strength for railway sleepers. 
Several suggestions have been made to confine the zinc 
in the timber; Mr. W. Thelmany proposed to subject 
the timber to a subsequent bath of chloride of barium, 
with the view of producing an insoluble sulphate of 
baryta. It is doubtful, however, if the reaction would 
go on in the minute sap ducts of the wood. Another 
process is that of Mr. Wellhouse, who also employs a 
double solution, the first being chloride of zinc to 
which a little glue is added, and the second a solution 
of tannin. It is claimed that the latter upon coming 
in contact with the glue forms small particles or films 
of artificial leather which plug up the mouth of the 
sap ducts and prevent the zinc being washed out. 
Certain experiments which have been made seem to 
confirm the idea. Another plan consists in using a 
solution of chloride of zinc and gypsum. The gypsum 
crystallizes and hardens inside the sap ducts, and forms 
partitions to hold the zinc within the cells. There are 
three burnettizing works in the States, and the cost of 
the process is about $5 per 1,000 ft., board measure, or 
30 cents to 35 cents a sleeper. 

Creosoting is so well understood that it scarcely 
needs description. It is in almost universal use for 
sleepers for English railways, and no other process has 
been commercially proved capable of resisting the 
Teredo navalis and Limnoria tenebrann. Here and in 
Holland 10 lb. to 13 lb. of creosote oil per cubic foot of 
timber are found sufficient for harbor purposes ; the 
French use 19 lb. for the same purpose, and a similar 
quantity has been found necessary in the ftult of 
Mexico, where the marine worms cut off an unprepared 
pile in eight months. The creosoting process needs to 
be well done to be effective, and for ordinary purposes 
8 lb. to 13 lb. are required per cubic foot of timber. 

It was generally considered that the presence of 
heavy oils in the creosote was objectionable, and there- 
fore engineers were accustomed to specify that not 
more than 10 per cent should be present. This view 
has been controverted by others, who take the view 
that it is only the heavy oil which can be relied upon 
to exert a continuous preservative action, the creosote 
itself being liable to become dissipated in course of 



time. This view receives confirmation by the good 
results of the preservative process introduced by Mr. 
Henry Aitken, of Falkirk. This consists simply in 
soaking timber in melted naphthaline for a period 
varying from two to twelve hours, depending on the 
bulk of the piece. A temperature of 180° to 300° Fahr. 
is all that is required for the process, and is most 
easily obtained by placing steam pipes in the bottom 
of the tank which contains the material. Simple as 
the process is, that is not its chief merit. A more valu- 
able feature is that it can be applied to green timber, 
thus doing away with the long and expensive process 
of seasoning. The naphthaline makes its way through 
the pores of the wood, decomposing the albuminoid 
compounds, and displacing both sap and water. It 
then becomes fixed, and the whole substance is per- 
meated with solid antiseptic of a permanent character. 



A JOURNAL CAP FOR WOOD-WORKING MACHINES. 

The illustration represents a journal cap more es- 
pecially designed for use on bearings of spindles which 
carry matcher heads on planers, and also adapted for 
other machines, being capable of ready and accurate 
adjustment to take up wear. It is a patented inven- 
tion of Mr. Willard A. Shank, Amoskeag, Ga. On the 
inside of the casing is a longitudinal recess in which 
are held two bearing plates or boxes, as shown in the 
perspective view. Fig. 1, and the sectional view. Fig. 
3, these plates together forming a semicircular recess 
to engage the top of the spindle. The plates are con- 
nected with each other on top by a hinge, as shown in 
Fig. 3, the pintle of the hinge being passed through 
eyes in the lower ends of screw bolts which extend up- 
ward through hollow screws screwing in the top of the 
casing. Nuts on the outer threaded ends of the bolts 
screw against washers on the outer ends of the hollow 
screws, and by screwing the latter up or down in the 
casing the pintle of the hinge is raised or lowered to 
move the bearing plates up or down in the recess. An 




SHANK'S JOURNAL CAP. 

arm extends outwardly from the side of each bearing 
plate through a hollow screw adapted to abut against 
the plate, a nut screwing on the outer end of the arm 
against a washer bearing on the hollow screw, whereby 
the bearing may be firmly held in place by screwing 
up the nut. When the cap is first used, the bearing 
plates are left slightly apart, as shown in Fig. 1, the 
screws being afterward adjusted to move the plates 
downward and inward when their inner recessed sur- 
faces have become slightly worn, whereby all slack or 
wear is taken up. 

■»<>>» 

Phenomena by Means of the Electric Discharge. 
In a recent communication to the Academie des Sci- 
ences, M. Ch. V. Zenger states that observations of the 
effects produced by the Wimshurst machine on smoked 
glass plates led him to experiment with a view of ob- 
taining an electrically produced imitation of various 
well known solar phenomena. A large sheet of glass 
well dried on one fane and covered with lampblack on 
the other was placed between the terminals of a Wims- 
hurst machine. The -|- pole was brought very close 
to the blackened surface, in the center of which there 
was a circular tin disk. The — pole was from 10 to 30 
cm. distant from the other side. Sparkless discharges 
disturbed the blackened surface, and a representation 
of the lines of electric force was drawn upon the glass. 
The result was a striking reproduction of a total 
eclipse of the sun, the metallic disk representing the 
moon. The lines of force produce around the edge of 
this disk all the chromospheric phenomena witnessed 
during a solar eclipse, such as eruptive, linguiforni and 
auroral protuberances. If the experiment is carried 
out in a dark room, red flames may be seen com- 
ing from the edge of the disk, which exactly resemble 
in form and color those visible during a solar eclipse. 
Blackened glass balls submitted to the Wimshurst dis- 
charge exhibit white spots, the photographic negatives 
of which are precisely similar to those of sun spots. 
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Tbe JTIaohiuist's Shlbboletta. 

To the Editor of the Scientific American : 

To form an estimate of a machinist's ability, in these 
days of improved methods, is not so easy a matter as 
it was thirty years ago. Almost everything is now 
done on machine tools, and the hammer, chisel, and 
(ile are little used. In the old time, it was by his man- 
ner of using these that we were accustomed to gauge 
tlie skill possessed by the new man. If lie took hold 
of his hammer handle at the middle, and struck as if 
his elbow had no joint, or took up a file with his thumb 
under the handle and shoved it across the work with 
a teetering, jerky motion, he would at once be put 
down as an impostor. 

Sometimes worse blunders than these were commit- 
ted. For instance, grinding the cutting edge of a drill 
on the wrong side, or attempting to put a belt on a 
pulley from the wrong side. 

The file test is a good one, and, if followed up, may 
put to shame some who claim to be good workmen. We 
wonder if one in ten of the thousandsjofimachinists who 
read your paper can file a spot on a round iron bar, 
perfectly straight, crosswise. We have seen such a 
surface concaved by the slight rotundity of the file. 
One of the interesting features of this performance is 
the nice vibratory movements of the joints in the arms 
and body that are necessary to secure the perfectly 
parallel motion of the file. Comparing these with the 
mechanism in the beam engine, the latter is very sim- 
ple, for in this there is but one point to be kept in a 
parallel line (the crosshead), while with the file both 
ends must be controlled and held true to a line. Yet 
the operation seems very easy when, by practice, the 
the art is acquired. 

The plumber takes pride in his " wiped joint ;" the 
slater in shearing and punching his brittle material, 
like so much putty ; the blacksmith his perfect weld ; 
and the machinist will ever esteem his dexterous use of 
the file as one of his best proofs of skill. 

One of the modern tests, we believe, is the use of the 
scraper; and the fitting together of two surface plates 
so perfectly that they can only be separated by sliding 
them apart, may be considered no mean art. 

Quirk. 



Tbe Curability of Galloping Consumption, 

The announcement by so well known a physician as 
Dr. McCall Anderson that acute phthisis, or gallop- 
ing consumption, is curable, excites a good deal of sur- 
prise and quite as much incredulity, yet Dr. Anderson 
reports in the Briliah Medical Journal seven cases of 
this character, of which five recovered. 

Acute phthisis is considered by Dr. Anderson to have 
two forms, acute tuberculosis and acute pneumonic 
phthisis. Some of his cured cases were of the tubercu- 
lar character. The treatment advised is given in de- 
tail and contains no especially new feature. 

"The principal indications," he says, "are: 1, to 
keep up the strength ; 3, to keep down the fever ; and 
3, to treat any special symptom or complication which 
may arise. 

" 1. Two thoroughly trained and reliable nurses are 
indispensable, one for day and the other for night duty; 
for without admirable nursing no hope of improve- 
ment can be entertained ; and the hygienic and other 
surroundings of the patient should be satisfactory, so 
that we need not be surprised that when the disease 
occurs in the homes of the working classes it is almost 
necessarily fatal, and that hospital patients have the 
best chance of recovery. The patient must be fed con- 
stantly on fluid food (soup being avoided if diarrhea is 
present), both day and night, and stimulants (from 
I ij. to % X.) are required early in the attack, but should 
be given in small quantites, frequently repeated and 
along with the food. In fact, the dietetic treatment 
should correspond with that of a case of fever present- 
ing symptoms of a similar degree of severity. 

" 3. At bedtime a subcutaneous injection of sulphate 
of atropine (gr. yJ^ to gr. ^V) is given. This checks per- 
spiration when present, acts as a sedative to the sys- 
tem, indirectly helps to reduce the fever, and diminish- 
es the secretion from the lungs. 

" 3. Remedies are given with the view of lowering 
the temperature. This is a point of the utmost con- 
sequence, because the majority of the patients die con- 
sumed by the fever. Some benefit is derived by allow- 
ing the sufferer to suck ice freely, by giving the food 
and drinks iced, by sponging the body with iced 
vinegar and water, or even by using iced enemata. 
But our main reliance is upon one or more of the fol- 
lowing methods : 

"(a) Niemeyer's antipyretic pill or powder every 
four hours, containing gr. j. quinine, gr. J^ to gr. j. 
digitalis, and gr. J^ to gr. J^ opium. The portion of 
opium may even have to be increased beyond this if 
there is much diarrhea. The effect of the digitalis 
must be carefully watched, and it must be omitted for 
a time if the pulse becomes preternaturally slow and 
irregular and the secretion of urine very scanty. 

"(&) The administration daily — particularly shortly 
before the temperature tends to be highest — of from 



ten to thirty grains of quinine, given, as suggested by 
Liebermeister, either in a single dose or, at all events, 
within an hour. 

" (c) The application of iced cloths to the abdomen 
for half an hour every two hours so long as the tem- 
perature exceeds 100°. The application of iced cloths 
is made in this way : 

" The nightdress is pulled well up over the chest, so 

as to avoid any possibility of its being wet, and, for a 

similar reason, a folded blanket is placed across the 

bed under the patient's body. The usual bedclothes 

are arranged so they reach up to the lower part of the 

chest only, which latter is covered by a separate 

blanket in order to prevent unnecessary exposure 

while the cloths are being changed. Two pieces of 

flannel are employed, each being sufficienly large when 

folded into four layers to cover the whole of the front 

and sides of the abdomen. One of these, wrung out of 

iced water and covered with a piece of dry flannel to 

protect the bedclothes, is applied, while the other is 

lying in a tub of iced water at the side of the bed. The 

pieces of flannel are changed every minute, or so often 

that they still feel cold when they are removed. The 

changing of the flannel, particularly when two persons 

are in attendance, one to remove the bedclothes and 

the flannel, the other to apply the piece which is 

freshly iced, can be accomplished in a few seconds." — 

Medical Record. 

■»<«>» — — 

PHOTOGRAPHIC NOTES. 

The American Photographic Conference is the title 
of a new organization of scientific and amateur photo- 
graphers recently organized in New York for the pur- 
pose of establishing an association which shall be 
national in character and have as its controlling ele- 
ment representatives of all the photographic societies 
and clubs. in the United States or of America. 

An annual conference is to be held in different cities, 
to last three days and be accompanied by an exhibit of 
photographs and apparatus. Papers and researches on 
different branches of photography are to be read and 
measures adopted for furthering the practice of photo- 
graphy. One of the objects of the conference will be 
the establishing of a photographic institute, where, for 
a given tuition, any special application or branch of 
photography can be learned. The next meeting is to 
be held April 31, 1891, in this city. Among the officers 
elected were : President, Dr. Ely Van de Warker, of 
Syracuse, N. Y. ; Secretary, T. J. Burton, of the So- 
ciety of Amateur Photographers, of New York. 

The transactions of the conference are to be published 
and distributed to members. Any amateur or profes- 
sional photographer may join the conference as a sub- 
scribing member, the annual fee being but three dol- 
lars. 

How to Remove Nitrate of Silver Stains frotn the 
Fingers. — A correspondent gives the following harm- 
less process : 

First. — Paint the blackened parts with tincture of 
iodine, let remain until the black becomes white. The 
skin will then be red, but by applying ammonia the 
iodine will be bleached, leaving white instead of black 
stains of nitrate of silver. 

Density in Negatives Developed with Mikonogen. — A 
correspondent having some trouble with eikonogen 
writes as follows : 

Mr. Burbank in his excellent handbook on " Devel- 
opment of Dry Plates," mentions the fact that instan- 
taneous views lose their density in the fixing bath. I 
find this trouble myself, and that my well developed 
plates are but ghosts of what they were before being 
placed in fixing bath. 

Mr. Burbank makes no suggestion as to the remedy ; 
can any of your readers give any advice in the matter ? 

I notice in another part of the book Mr. Burbank 
speaks of certain brands of plates having this trouble, 
but mentions no name. Is this the only cause 1 

Our correspondent signs himself Eiko, which we sup- 
pose means that he employs the Eiko developer. In 
general it may be remarked that the amount of density 
an instantaneously exposed plate is capable of giving 
depends on the actinic quality of the light at the time 
of the exposure and the duration of development. The 
stronger the light and the slower the shutter, the 
more deeply will the light penetrate into the film and 
affect a greater number of the particles of bromide of 
silver, which, being reduced by the developer, gives 
the relative density. Hence it follows that a film which 
has only been faintly impressed with light, as some of 
the instantaneous exposures are, cannot be brought 
out by the most powerful developer any further than 
the action made upon it by the light. That is, the 
particles of silver on the surface are reduced first and 
the picture appears on the surface fully developed and 
of sufficient density we will suppose .by reflected light. 
But the light not having had time to pass through 
the film has not acted on the underlying stratum, thus 
the stratum is unaffected by the developer. When 
the supposed fully developed plate is now put into 
the fixing bath, the underlying stratum of bromide 
of silver is dissolved out, which necessarily reduces 
the density very much and gives the negative the ap- 
pearance like that described. 



There is no remedy for this, except, should the 
detail appear fully developed, to resort to intensifica- 
tion, or the building up of the image obtained. The 
precautions to be observed are to use a strong eikono- 
gen developer, 11 grains of eikonogen to the ounce of 
water and 10 grains to the ounce of carbonate of 
potash, pouring the eikonogen solution, without the 
addition of potash, on to the plate for four minutes 
first, then by adding the potash. Development should 
be kept up until the high lights show through at the 
back of the plate and until the density looks suffi- 
cient by transmitted ruby light, though when this 
time arrives the plate may appear to be black over its 
entire surface. 

The general fault is that insufficient time is allowed 
for the bringing out of the image. The eikonogen 
developer may be left on a plate for two hours without 
staining the parts that were in the shadow ; thus it is 
admirably adapted for shortly exposed plates. It is 
true also as Mr. Burbank remarks that some brands of 
plates have too little silver for instantaneous work ; 
such can only be found out by experiment. When 
an emulsion is found to work well, it is advisable to 
secure more plates of the same number, if uniformity 
and certainty are desired. In cold weather the tem- 
perature of the developer should be at 65° P. 



Stokers on the Fast Ships. 

On the steamship City of Paris there are sixty fire- 
men, who feed the fiery maws of fifty-four furnaces, 
that create steam in nine steel boilers. Fifty coal 
passers shovel the fuel from the bunkers to the furnace 
doors, and the firemen toss it in. There is something 
more than mere shoveling in firing. The stoker must 
know how to put the coals on so they will not burn too 
quickly or deaden the fire. He must know how to stir 
or poke the fire so as to get all, or nearly all, the caloric 
out of the coal. He must know how to obtain the best 
results from the Welsh coal he burns on the voyage to 
this port and the American coal he uses on the trip 
eastward. Each kind requires different handling. 
Often the result of a race eastward has been deter- 
mined by the superior knowledge of the handling of 
American coal possessed by the winning ship's stokers. 
To a man who thoroughly understands it, firing is 
easier than it used to be. But it is, nevertheless, so 
arduous that the veterans are not over forty-five years 
old. Nearly all the stokers on the City of Paris and 
the City of New York are between twenty and thirty 
years of age. They received $30 a month and their 
board. The leading stoker gets a few dollars more, 
and does not have to work quite so hard. He is usually 
the eldest of the crew he directs. The coal passer, the 
limit of whose ambition is to become a fireman, gets 
$17.50 a month. The leading coal passer, or trimmer, 
gets a little more than this. 

Service in the fireroom is divided into six watches of 
four hours each. The fireman works and sleeps every 
alternate four hours. After the first day from port 
two out of everj' six furnaces are raked out to the bare 
bars during the first hour of each watch. Thus, in a 
voyage, all the furnaces are cleaned once in every 
twenty-four hours. The steam goes down a bit in the 
hour while the cleaning is going on. The perspiring 
stokers shovel into the furnaces fifteen tons of coal 
every hour, or 340 tons a day. The ship usually takes 
in 3,000 tons at Liverpool, and has between 500 and 
800 tons left in her bunkers when she arrives here. 

The engineers' department is entirely distinct and 
separate from the fireman's. On the City of Paris 
there are twenty-six engineers, including hydraulic 
and electrical. They are educated in engine shops on 
shore, and a certain number of them go on ships every 
year. They ave all machinists, so whenever the ship 
break down they know how to repair the damage. In 
case the chief engineer should be disabled, any assist- 
ant could take his place. — New York Sun. 

♦ « a ■ ♦ 

Ijazlness a Foe to Originality. 
We do not know who said it, but it is a fact well 
stated, and we regret not being able to give the writer 
proper credit. The great enemy to individualism is 
laziness, and those who know anything of human frail- 
ties will, I am sure, bear me out when I say that •' men- 
tal" laziness is far more common and far more difficult 
to overcome than that of the body. It is so much easier 
to^ocept dogmatic teaching, and to shift the responsi- 
bility of our views on to others rather than to concen- 
trate our thoughts and work out the lessons of our own 
observations. It is much more pleasant to butterfly 
from theory to theory than to seek truth with patient 
tenacity ; why trouble ourselves to learn self-reliance, 
when natural indolence protests against the sacrifice ? 
It is easier to imitate than to originate ; plagiarism 
and mimicry are such prominent features in our lives, 
that their presence might almost be quoted as an argu- 
ment in favor of our evolution in past ages from simian 
ancestry. How plausible are the excuses we make for 
our want of this individualism ! We are so dreadfully 
afraid of being thought bumptious, we are so delight- 
fully humble, we really do not wish to intrude our 
opinion, and yet all the brightest lights of our profes- 
sion have been men of strong individualism. 
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Tbe Railroad across South America. 

El Echo de los Andes, a semi-technical newspaper, in 
its issue ot August 38, gives the latest particulars con- 
cerning the Transandine Railroad. Attention is es- 
pecially called now to the cutting of the tunnels which, 
under the snowclad mountain, will unite Chili and the 
Argentine Republic, The total length of the tunnels 
already cut is 1,800 meters (the meter being equal to 
39'38 English inches) ; 750 meters on the Chilian side 
and 1,050 on the Argentine side. 

The international railroad of the Andes, as is well 
known, is being built jointly by Chili and the Argen- 
tine Republic, the two countries which it will unite di 
rectly, and each of which is working on its own terri- 
tory. The frontier limit of the two nations is in the 
tunnel of la Cumbre, or " the Summit." The Buenos 
Ayres government began its tunnel work three months 
before Chili, which explains the fact that out of the 
1,800 meters of pierced tunnel only 750 belong to Chili. 
But this difference will not be maintained, for Chili is 
now working more rapidly. For instance, 180 meters 
have been recently perforated on the Chilian side, 
while only 160 were cut on the Argentine side within 
about the same length of time. 

The monthly progress in perforating amounts to 
about 450 meters. There is a succession of eight tun- 
nels, crossing from one side of the Andes to the other. 
The tunnels, with their lengths, are as follows : 

Tunnel. Length iu meters. 

Juncal , 1,104 

Juncalillo 1,275 

Portillo 1,885 

La Calavera 3,750 

La Gurnbre 3,065 

Las Cuevae.r. ... 850 

Navarro 756 

Las Lenas 690 

Total length 15,375 

Of these tunnels, 11,158 meters are on the Chilian ter- 
ritory and 4,217 on Argentine. The work is, therefore, 
of greater importance to Chili than to the Argentine, 
not only on account of the large number of miles to be 
tunneled, but also because the engineering difficulties 
are greater. For instance, the tunnel of Del Portillo 
is really a curiosity. It is helicoidal in form, and is like 
an immense corkscrew, winding under the mountain. 
Its upper opening is 135 meters above its lower en- 
trance. The tunnels are divided into three sections, 
two belonging to Chili and one to the Argentine Re- 
public. The section of Juncal includes the two tunnels 
of Juncal and Juncalillo ; and that of Calavera in- 
cludes the tunnels of Portillo, Calavera, and Cumbre. 
All these are on the Chilian side, while the section of 
Las Cuevas is on the Argentine side. 

In each of those sections are erected houses for en- 
gineers and workmen, hospitals, office buildings, etc. 
They are built of materials capable of resisting the in- 
tense cold of those high regions. 

The tunnels are attacked in twenty-six different 
places ; half on the Argentine and half on the Chilian 
side. The finest machinery and engines are used, and 
motive power is mainly furnished by electrical ma- 
cnines, working on a larger scale than has ever been 
attempted before in similar undertakings. It is calcu- 
lated that, through the use of that kind of motive 
power, and of improved machinery, the work moves 
four or five times as rapidly as if it were done by the 
ordinary methods. 

African Eartlivvorms. 

The last Kew Bulletin contains a report by Mr. 
Alvan Millson, the Assistant Colonial Secretary of 
Lagos, on Yoruba Land, the native territory adjacent 
to Lagos. After describing the wasteful system of cul- 
tivation employed by the natives and the wonderful 
rapidity with which the soil recovers from it, he says 
the mystery is solved in a simple and unexpected man- 
ner during the dry season. The whvjle surface of the 
ground beneath the grass is seen to be covered by rows 
of cylindrical worm casts. These vary in height from 
a quarter of an inch to three inches, and exist in as- 
tonishing numbers. It is in many places impossible to 
press a finger upon the ground without touching one. 
For scores of square miles they cover the surface of the 
soil, closely packed, upright, and burnt by the sun into 
rigid rolls of hardened clay. The rains ultimately 
break them down into a fine powder, rich in plant food 
and lending itself easily to the hoe of the farmer. These 
casts are very different in form from those familiar in 
English gardens. On digging down, the soil is found 
to be drilled in all directions by a countless 
multitude of worm drills, while from 18 inches to 2 
feet iu depth the worms are found in great numbers in 
the moist subsoil. It is impossible to estimate their 
number per cubic foot, as the quantity varies accord- 
ing to the season and the locality. Having carefully 
removed the worm casts of one season from two sepa- 
rate square feet of land eX a considerable distance from 
one another, and chosen at random, Mr. Millson found 
the weight to be \Q% pounds in a thoroughly dry 
state. This gives a mean of over 5 pounds per square 
foot, and a total of not less than 63,333 tons of subsoil 
brought to the surface on each square mile of cultivable 
land in the Yoruba country every year. This work 



goes on unceasingly year after year, and to the untir- 
ing labors of its earthworms this part of West Africa 
owes the livelihood of its people. Where the worms 
do not work, the Yoruba knows that it is useless to 
make his farm. 

Estimating 1 square yard of dry earth by 3 feet deep 
as weighing half a ton, there is an annual movement of 
earth per square yard of the depth of 3 feet amounting 
to not less than 45 pounds. Prom this it appears that 
every particle of earth in each ton of soil to the depth 
of 2 feet is brought to the surface once in twenty-seven 
years. If seems more than probable that the compara- 
tive freedom of this part of West Africa from danger- 
ous malarial fevers is due, in part at least, to the work 
of earthworms in ventilating and constantly bringing 
to the surface the soil in which the malarial germs live 
and breed. From specimens which Mr. Millson has 
sent home it appears the worm belongs to a new species 
of the genus Siphonogaster. The type of this genus 
has been quite lately described from the Nile mud. 



BACILLUS OF TUBERCULOSIS. 
It is well known that infectious diseases, such as 
consumption and cholera, have a parasitic origin, and 
that each one of them has its characteristic micro-or- 
ganism. In 1878 Dr. Koch published his " Untersu- 
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Fig. l.-SECTION THROUGH TUBERCLES OF THE LUNGS, 
SHOWING TWO LARGE CELLS WITH NUMEROUS 
BACILLI. 

The specimen having been colored, the bacilli appear as dark dashes. 
Magnified 900 times. 

Chung ueber die Aetiologie der Wundinfectionskrank- 
heiten," which embodied the results of his investiga- 
tions in this field of research and formed the basis of 
future study, the result of which was the discovery of 
the bacillus of tuberculosis. The course followed by 
Dr. Koch has been so fully explained in former issues 
of the SciKNTlFic AaiERlCAN that it seems unneces- 
sary to treat the subject again in detail, but we publish 
to-day two excellent cuts, for which we are indebted to 
the lllusti'irte Zeitung, showing the bacilli alone and 
as they are found in the tubercles. 
Dr Koch's methods, which have been so strikingly 
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Fig; 2.-TUBERCULAR BACILLI, MAGNIFIED 
2,000 TIMES. 

At the left, bacilli free from spores. At the right, bacilli with colorless 
places which are supposed to be spores. 

confirmed by his work, have opened new fields in the 
science of bacteriology, and the results of his work 
have been felt in every department of medicine. 

■ — ■ — ^ < 1 1 <► 

Photo Carbon Printing. 

BY T. C. ROCHE. 

The principle or foundation of carbon printing is 
based on the action of light on bichromate salts when 
combined with organic matter. This discovery was 
first brought to public notice by Mungo Pontou in 
1839. M. Becquerel, Mr. Fox Talbot, and others expe- 
rimented on this new reaction, but M. Poitevin, in 
1855, was about the first to bring out any real practical 
results. It was through him that photo-lithography, 
photo-mechanical printing and kindred processes were 
put into commercial use. 

The first to introduce prepared carbon tissue, and a 
practical formula for working the same, was Mr. J. W. 
Swan, in 1864. Since then there have been several 
impoi'tant improvelaents made, simplifying the process 
stiU more. A suitable paper is coated in long rolls 
with a pigmented gelatine ; this is cut to tbe required 



size and sensitized for use in a bath of bichromate of 
potash, 15 to 30 grains per ounce of water. When 
dried in a dark room it is ready for exposure, under 
the negative, to the action ot sunlight. It is important 
that the negative has a safety edge about half an inch 
all around it, to prevent the light from acting on the 
margin of the tissue. After exposure, which must be 
judged by a photometer, the tissue is placed in cold 
water until it lies limp and flat. Your glass or porce- 
lain, which has been cleaned and coated with plain 
collodion, is wetted or washed in water, then laid on a 
table, some water sprinkled on, the carbon paper is 
laid face down on it, a thin rubber cloth laid over, and 
then a squeegee passed over lightly to bring the car- 
bon paper in contact and drive out all air bells. It is 
now allowed to rest for a few minutes, then placed in 
a pan of tepid water and rooked. The first portion ot 
the gelatine mixture to dissolve is that which had been 
protected by the safety edge on the negative. Now 
the paper which had been coated can be peeled off 
and the transferred picture washed out according to 
the gradation or tones in the negative and the action 
of light on the sensitive compound. The coating is 
rendered more or less insoluble, and all soluble por- 
tions will wash out in the warm water. The picture is 
then washed in cold water, and finally a solution of 
alum water is flowed over and the plate set up to dry. 
While the surface is wet it is very tender, but will dry 
hard and sharp. 

The collodion is used to prevent the delicate detail 
or half tone from washing away. In sensitizing or 
washing, the light has no effect on the material while 
wet. After sensitizing, the paper will keep two weeks 
if put in an air-tight tin box. Porcelain or zinc plates 
that have been cleaned, slightly waxed, and then col- 
lodionized, can have the proofs developed on them 
re-transferred when dry on to transfer paper by. wet- 
ting the paper until it feels slimy, then squeegeeing it 
down on the picture, and when dry it can be peeled off 
easily. Proofs on porcelain or for lantern slides should 
be printed light ; those for window transparencies, 
deeper. The proofs can be, after printing, transferred 
to almost any material, such as celluloid, metals, or 
wood. When you hang the paper up to dry after sen- 
sitizing, it must be in a room well ventilated; if not, 
the coating is apt to dry insoluble and will be of no 
use. All carbon pictures are considered permanent. — 
Join-. Soc. -Am. Photo. 



Goinpletioii of the Oreat ITIountaln Bridge. 

The new Verrugas bridge was lately opened for 
traffic. The bridge is of tbe cantilever type, supported 
on two iron towers. Its total length is 575 feet, its 
suspended span being 105 feet long. At its middle 
point it is 353 feet above the bottom of the valley which 
it spans. The bridge is entirely of wrought iron, and 
was constructed by Cooper, Hewitt & Co. at their 
works in Trenton. 

The Verrugas bridge is one of the features of the 
Oroya Railway, now known as the Central Railway 
of Peru. This railroad starts from Callao on the Pa- 
cific, runs through Lima, and thence ascends the Andes 
by difficult grades, reaching its greatest elevation at 
Chicla, about 13,300 feet above the level of thesea. The 
bridge spans a chasm of 235 feet in width, with precipi- 
tous sides, and replaces the old Verrugas viaduct built 
in 1871, which was destroyed in March, 1889, by floods. 



The Harvester Trust. 

A mammoth combination has been effected between 
the harvester machine companies of the United States. 
The new trust is to bear the name of the American 
Harvester Co., and it has been organized under the 
laws of the State of Illinois, with a capitalization of 
$35,000,000. The following companies have acknow- 
ledged their allegiance to the new company : The 
McCormick Harvesting Machine Company, Chicago ; 
the Walter A. Wood Mower and Reaper Machine Com- 
pany, Hoosick Falls, N. Y. ; Warder, Busiinell & 
Glessner, Springfield, O. ; Aultman, Miller & Co , 
Akron, O. ; the Whitman & Barnes Manufacturing 
Company, Akron, O. ; the Piano Manufacturing Com- 
pany, Piano, 111. ; the Milwaukee Harvester Company, 
Milwaukee, Wis. ; the Esterly Harvesting Machine 
Company, Whitewater, Wis. ; the Minneapolis Har- 
vester Works, Minneapolis, Minn. ; Emerson, Talcott 
& Co., Rockford, 111. ; the J. F. Seiberling Companj', 
Akron, O. ; Seiberling, Miller & Co., Doylestown, O. ; 
Amos Whitley & Co., Springfield, O. ; Hoover & Gtani- 
ble, Miamisburg, O. ; D. M. Osborne, Auburn, N. Y. ; 
the Richardson Manufacturing Company, Worcester, 
Mass.; Adriance, Piatt & Co., Poughkeepsie, N. Y. ; D. 
S. Morgan & Co., Brockport, N. Y.; the Johnston Har- 
vester Company, Batavia, N. Y. 

The incorporators are Cyrus H. McCormick, Wm. 
Deering, Hon. Walter A. Wood, Hon. Lewis Miller, 
Gen. A. N. Bushnell, and Col. A. L. Conger. 

Some idea of the interests that will be affected by the 
trust may be inferred from the fact that nearly all the 
farmers will be affected favorably or unfavorably by the 
trust, and it is stated that the companies included in 
the corporation employ some 15,000 men. 
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METALLO CHBOMES. 

BY GEO. M, HOPKINS. 

The production of Nobili's rin^s is a very simple and 
pleasing electro-eheiuieal experiment which may be 
readily tried by any onfi having one or two batteries, 
or a small dynamo or magneto-electric machine, and 
figures of various kinds may be produced by the same 
process in brilliant colors. 

To produce the rings, all that is required is a Bunsen 
or Grenet battery in good order, a strong solution of 
acetate of lead (sugar of lead) and a steel or nickel 




Fig. 1. PEODUCTION OF NOBILI'S RINGS. 

plated brass plate. The lead solution is placed in a 
common saucer, the steel or nickeled plate is placed in 
the bottom of the saucer and connected by a wire with 
the zinc pole of the battery, and the end of the wire, 
which is connected with the carbon pole of the battery, 
is held near the steel plate without touching it, as 
shown in Pig. 1. In a very short time a spot of color 
will appear on the plate, and in a minute or so the 
spot will spread rapidly and form concentric rings of 
prismatic colors, as shown in Fig. 3. A few trials will 
enable the operator to determine the time required for 
the production of the best eflfects. When the operation 
has proceeded far enough, the plate is removed from 
the solution, washed in clean water and dried. The 
beautiful color effect is due to the decomposition of the 
light by the exceedingly thin film of peroxide of lead 
deposited on the surface of the plate. It is quite 



permanent, and serves to protect the surface of the 
plate from oxidation. 

To secure the best results, the plate should be highly 
polished and the lead solution should be filtered. 

By providing anodes of different forms, various orna- 
mental figures may be produced on the surface of the 
plate. For example, a wire bent into the form of a 
letter or figure of any form may be used as an anode 
for producing a figure of the same general form on the 
plate. As it is sometimes diflBcult to hold the anode in 
the proper position, ordinary insulated wire (magnet 
wire) may be used. This permits of placing the anode 
down upon the plate, the insulation serving to pre- 
vent direct electrical contact. 

Very beautiful effects may be secured by cutting an 
anode of the desired shape from sheet copper and bend- 
ing parts so as to vary their distance from the plate as in 
the case of the cross. Fig. 2. The result is that the film 
is deposited in beautifully graduated colors at the ex- 
tremities of the figure, the arrangement of colors bear- 
ing some resemblance to those of a peacock feather. 

The arrangement of the colors in these films is that of 
the solar spectrum. Nobili's rings resemble Newton's. 
The colors are fully as intense and more readily seen. 

Nobili discovered this phenomenon in 1836. Since 
that time many modifications of the process have been 
devised, and some commercial applications have been 
made. It has been used to some extent in the orna- 
mentation of small objects, such as buttons, articles of 
jewelry, etc., imparting to them an iridescence which 
cannot be imitated by any artificial coloring. 

Becquerel suggested a solution for this purpose, the 
formula of which is as follows: " Dissolve 200 grammes 
of caustic potash in 3 quarts of distilled water, add 1.50 
grammes of litharge, boil tlie mixture for a half hour, 
and allow it to settle. Then pour off the clear liquor 
and dilute with its own bulk of water." 

This solution is adapted to other metals than those 
above mentioned, but the acetate of lead solution 
yields very satisfactory results and is sufBcient for ex- 
perimental demonstration. In conducting these ex- 
periments the poisonous nature of the solutions should 
be borne in mind. 

^ < ■ I ^ 

HORIZONTAL TRIPLE EXPANSION ENGINE. 

We illustrate a triple compound horizontal engine 
constructed by Messrs. Tangyes, limited, Cornwall 



Works, Birmingham. Engineering, to which we are 
indebted for our engraving, says: The cylinders are re- 
spectively 8 inches, 11}^ inches, 16J^ inches in diame 
ter by 18 inches stroke, and drive cranks set at angles 
of 130 degrees. The cut-off to the high pressure cylin- 
der is controlled automatically by the Tangye-John- 
son expansion gear direct from the governor ; the cut- 
off to the intermediate and low pressure cylinders is 
not variable, ordinary Trick-ported valves being used. 






-3" 

Fig. 3.-METALL0 CHROMES AND ANODES. 

All the bearings and wearing surfaces are of liberal 
proportions. The main and crank pin bearings are lin- 
ed with anti-friction metal. As this type of engine is 
often required to run continuously for hiurs without 
stopping, the oiling arrangements for all the moving 
parts are suitable for these conditions. One of these 
engines was tested at the Cornwall Works in March, 
1889, making several continuous runs of three to five 
hours; diagrams were taken at frequent intervals, and 
the feed water carefully measured. The temporary 
boiler then used was rather small, and the fire had 
therefore to be forced, so that no coal record was 
kept. 

The results work out to 18 6 lb. of water per indicated 
horse power per hour when indicating96 8 horse power 
and running 141 revolutions per minute. The load 
was applied to two friction brake wheels 7 ft. 6 in. in 




HORIZONTAL TRIPLE EXPANSION ENGINE. 
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diameter by 13 in. wide, one on either side of the en- 
gine. The rims of these wheels were made with in- 
ternal flanges, and were kept cool by water. 

Wlien desired, tliese engines are placed under loco- 
motive boilers constructed for a working pressure of 
165 lb. per square inch ; the smokebox resting upon a 
pedestal fitted to the cylinders, and the ashpit being 
bolted between the channel irons, which are prolonged 
beyond the crankshaft bearing. 

A Tangye duplex boiler feeder, supplying the boiler, 
is fitted to the ashpit casting alongside the firebox, in 
order to leave free acct^ss to one side of the engine. 
One end of the crankshaft is lengthened ; a single large 
flywheel and an outer bearing are supplied. The 
even distribution of 
power which is at- 
tainable with this 
class of engine, and 
its steady running at 
high speeds, com- 
mend it for extensive 
use where these qua- 
lities are of import- 
ance. — Engineering. 



Dangers to Street Car motors by lilghtniiig. 

The Electric World says : We recently received from 
a correspondent a very instructive account of a singu- 
lar accident from lightning, which happened the past 
summer, on a Sprague electric road of moderate size. 
The vulnerability of railway apparatus to lightning 
has been the cause of considerable loss to the various 
companies, more especially as the dynamo i.s subject 
to injury, but now and then armature and field coils 
on cars are burned out from the same cause. So far as 
the dynamo is concerned, the powerful shunt winding 
has a tendency to force the discharge through to the 
core of the armature instead of choking it as is ordina- 
rily the case with a series-wound motor. On the par- 



BEUABKABLE BAIL- 
TV A Y COLLISION 
IN IOWA. 
The accompanying 
illustrations, repro- 
duced from pictures 
made by Mr. Theo- 
dore A. Brown, a 
photographer of 
Marshalltown, Iowa, 
represent the curi- 
ous result of a rail- 
way collision which 
took place in that 
neighborhood, on 
the Iowa Central 
Railroad, on Octo- 
ber 30. The accident, 
if such it may be 
called, was caused by 
" a mistake in train 
orders," and two 
men were seriously 




precisely similar. In each case the "A "coil was the 
one damaged, and injury had occurred by the dis- 
charge from the coil to the magnet core. The cause of 
this selective injury of the three cars running down 
grade is not far to seek. 

In the method of field commutation employed the 
"A" coil, as is well known, remains always charged, 
even when the motor is not running. Consequently 
when the lightning got upon the trolley wire it was 
free to pass down into the motors, and then broke 
through the insulation and jumped across to the cores. 
In the cars that were running, this discharge was 
checked by the high self-induction of the magnet aoils, 
and what s«iall amount could pass through was free to 

go to earth without 
injury to the motor. 
In the cars where the 
current was shut off, 
however, there was 
little of this check- 
ing action, and con- 
sequently the light- 
ning jumped across 
to the core and 
went to the earth. 
The electrical super- 
intendent of the 
road in question, 
who is iBOre than 
usually ingenious in 
the matter of re- 
pairs, saw the point 
of the accident at 
once and promptly 
changed the connec- 
tions, so that the 
"A" coil should not 
be charged when the 
motor is not in ac- 
tion, but should be 
cut off at the switch 
box. Since that time 
the line has not 
been struck, so that 
the efficiency of this 
arrangement has not 
been tested, but 
the arrangement 




REMABKABLE RAILWAY COLLISION IN IOWA. 



injured, but no one was killed. The crews of both 
engines jumped just before the collision. A regular 
freight train was going west 'with orders to "run 
regardless of all trains," when a switch engine, with 
two empty flat cars, was ordered to back east for some 
iBiles on the same track, to take on a load of stone. 
The two trains met, both running at a high rate of 
speed. The engine of the westward-bound freight 
train made kindling wood of the two flat cars that 
were backing east, then made almost a clean jump over 
the tender of the other locomotive, and landed upon 
its back. The lower engine and tender did not leave 
the track, although its tank was knocked loose, and in 
the position shown both engines were hauled back to 
the station at Marshalltown. The coal in the tender 
took fire, and was burning fiercely when the two en- 
gines reached the station. 



ticular occasion to which we are referring, a severe j 
thunder storm occurred while the cars were out upon i 
the line. Now the road in question has rather severe 
grades, produced by a series of ridges over which the i 
road passes in succession. ! 

During the course of the storm the trolley wire was 
struck by lightning at a time when three of the cars 
were running dovvn grade on three of the ridges before 
mentioned by gravity alone, the current having been 
cut off as usual. The other cars were in motion sev- 
eral of them on heavy grades. The result of the 
shock was to disable the three cars that were running 
down grade and to leave the others quite unharmed, 
although from their position they were at least as 
much exposed as the injured ones. On subjecting 
the damaged cars to a careful examination it was 
found that the injuries received by them were aliaost 



certainly lessens the likelihood of damage to the 

motors. 

» < ■ » » 

The latest and fastest, for her size, torpedo boat is 
the Bathurst, built by Yarrow & Co.. London, for the 
Argentine government, 130 feet long, 133^ feet beam. 
Displacement, 76 tons, with load of 14 tons. Locomo- 
tive boiler, with heating surface of 1.500 square feet. 
Makes over 8 tons of steam per hour, 200 pounds pres- 
sure. Consumption of fuel, 33^ pounds per horse 
power per hour. Engine — four cylinders, on the quad- 
ruple expansion plan, 1,330 indicated horse power. 
Cylinders, 14, 20, 27, 86 inches, 439 revolutions, maximum 
500 revolutions per minute. Average speed of two 
hours' run, 24 '436 knots, or 38"1 statute miles per hour. 
Maximum speed on measured mile, 36'080 knots, or a 
little over 30 miles per hour 
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RECENTLY PATENTED INVENTIONS. 
Engineer InSo 

Engine Governor.— Martin A. Green, 

Altoona, Pa. This governor is of a class which have a 
Jaterally movable eccentric upon the crank shaft of the 
engine, centrifugal weights operating in connection 
with centripetal springs to vary the position of the ec- 
centric, the invention covering an improved construc- 
tion whereby the force exerted by the springs may be 
readily and accurately adjusted with reference to the 
ujiposing force exerted by the centrifugal weights. 

Locomotive Exhaust Nozzle.— John 

J. De Lancey, Binghamton, N. Y. This nozzle has an 
unobstructed open upper end, and in connection there- 
with 16 employed a flat plate having an unobstructed 
opening of the same size as the nozzle outlet, to one 
side of which it is pivoted to vibrate horizontally across 
IL Its swinging motion being under the control of the 
engineer in the cab, whereby the exhaust may be regu- 
lated, thereby regulating the draught in the boiler. 

Wheel for Road Engines. —Rescue 

B. Page, Oakland, Cal. This wheel is so made as to 
prevent the sinking into the ground of the shoes used 
with it, also providing means whereby one of the shoes 
will at all times be in contact with the ground, and 
whereby the shoe to be lifted will be elevated first at 
that end facing the line of travel of the wheel, thus 
reducing suction. 

Boiler Leveler. — Ole O. Kravik, 

St. Carl, North Dakota. This invention provides a 
construction specially designed for portable boilers, 
to raise and lower their front ends when going up or 
down a grade without interfering with the turning of 
the front wheels, the devices therefor being simple, 
durable, and easily manipulated. 



Rallivay Appliances. 

Car Coupling.— Benjamin J. French 

and John H. Carroll, De Smet, South Dakota. The 
drawbar of this coupler is made in two hinged sections 
capable of lateral movement, the outer end of the bar 
leiminating in a coupling hook, while a spring is at- 
tached to the drawhead and the hinge of the drawbar, 
and a shaft has a chain connection with the drawbar, 
I lie device being designed for use with the ordinary 
drawhead, to be manipulated from the top or sides of 
the rar, and for coupling with an opposing coupler of 
greater or less height. 

Car Coupling.— William H. Pranks, 

Sonura, Texas. This le a coupler of simple construc- 
tion, to be manipulated from the top or sides of freight 
cars and from the sides or platform of passenger cars, 
the drawhead having an upwardly extending post in 
which is fulcrumed a lever, combination with peculiar 
forms of lock and link lifts, and various other novel 
features. 



mining, Etc. 

Crushing Rolls and Apparatus 

FOR Reducing Ores.— Daniel Brennan, Jr., Bayonne, 
N. J. Three patents have been granted this inventor 
for radical improvements in machines for the reduction 
of ores, the crushing rolls of which comprise fixed and 
yielding rolls, the yielding rolls carrying pulleys and 
ropes provided with weights, there being a spring 
cushion for the weights, and screw rod stops of im- 
proved construction for the yielding roll, etc., whereby 
the rolls will have a steady and uniform pressure, but 
will yield bhould a drill point or other like article 
be passed in with the ore. For use in connection with 
the rolls a series of separator screens is provided, com- 
mon to all the rolls, with conveying mechanism between 
the rolls and screens. The screens of the apparatus form 
receivers for the coarse products or tailings of each of 
the rolls, as well as distributers for the delivery of the 
tailings to the several rolls, thus facilitating the more 
speedy and economical reduction of the ores by assort- 
ing the material after its initial breaking, with special 
reference to the adjustment and capacity of the several 
rolls, the material being reassorted and redistributed to 
the rolls until reduced to the requisite degree of fineness. 
The feed regulator provided for use with these mills, 
though also capable of use for other purposes, has two 
superposed slides, arranged after a novel manner, and 
formed of sectional slides made up of relatively 
movable strips or individual slides, by means of which 
the ores, either coarse or fine, may be fully under the 
control of the operator, and the feed may be varied to 
supply more or less material at any particular point, or 
entirely cut off the supply at any point, the main object 
being to prevent any uneven wearing of the roll. 



meclianical. 

Plate Printing Press.— Wellington 

p. Kidder, Boston, Mass., and George H. Kendall, 
New York City. This invention relates to presses in 
whicli the inking, wiping and polishing of the plate are 
performed automatically, and provides improved me- 
chanism for the wiping and polishing, and means for 
shifting the web over the face of the wipers and polish- 
ers, whereby the cloth will be applied in both services 
in both the forward and back stroke of- the. plate, while 
a perforating mechanism is provided in combination 
with the other improvements. 

Tool for Dressing Emery Wheels. 

—Anson A. Reed, Worcester, Mass. In this device the 
shaft on which the cutter head is mounted is screw 
threaded between journals and his a collar, the cutter 
head consisting of a-series of cutters and spacing col- 
lars clamped together by rivets or bolts and screw- 
i.lueaded interiorly to fit the shaft, the tool being 
adapted for use by hand or in the tool post of a lathe 
or similar machine. 

Shoe Turning Machine. —Jason H. 

Edgerly, Chicago, 111. This machine has a hub pivoted 
on a support and provided with radially extending 
forms, which are changed to fit the varying sizes of 
shoes, a curved arm extending from the upper portion 
of the hub having its lower end opposite the toe of a 
form, to facilitate quickly turning shoes made as 
" turns " right side out. 



Agricultural. 

Cutter Bar for Headers.— Charles 

E. Plumtree and Louis A. A. Tonnet, Spokane Falls, 
Washington. This is a double cutter bar for a harvest- 
ing machine, a pitman connected with a lever operat- 
ing one of the cutter bars, the other cutter bar being 
operated by another lever formed of two members 
united by a slidins. mection, each of the members 
having a separate fulcrum, and the two-part lever being 
connected to and operated by the first lever. 



JTIiBcellaneous. 

Tailors' Stove.— George Hay, Picton, 

Canada. This is a compact and convenient stove for 
quickly heating tailors' irons, the fire chamber having 
apertured side plates connecting with vertical side flues 
which intersect a horizontal flue above the side walls of 
the fire chamber, the stove being principally formed by 
readily assembled cast iron plates. 

Platform Rockers. — Richard H. 

Krall, Allentown, Pa. This invention covers an attach- 
ment providing means whereby the body of the chair 
may be readily locked to the platform, and held rigidly 
in an upright or inclined position, the device also acting 
as a safety check, preventing the body of the rocker 
from falling backward should an accident happen to the 
spring. 

Adjustable Swing. — William K. 

Miller, Troy, Kansas. Two doubled ropes are used in 
this swing, and the seat board has a shaft projecting 
from each end carrying a locking sleeve ad ipted to re- 
tain a rope end, with other novel features, whereby the 
swing may be readily adapted for height to suit differ- 
ent persons. 

Window Screen.— Christian C. Schup- 

bach, Grand Island, Neb. This is a wire cloth device, 
applicable either in a stationary or sliding form, and 
which can be readily put in position, being adjustable 
for windows of different widths, while it is designed 
not merely to exclude flies, but to allow for their escape 
without letting in others. 

Drawer Attachment. — Edward W, 

Stone, Chicago, 111. This is a stop attachment in which 
a novel form of angle iron turning in a socket is so ap- 
plied that the drawer may be pulled outward essentially 
its entire width and yet sustained against falling from 
the cabinet, it being possible also to remove the drawer 
from its place when desired without disturbing the at- 
tached device. 

Water Wheel. — Thomas A. Mc- 
Donald, Durham, Canada. This is an improvement in 
wheels adapted to be anchored in a stream, whereby 
the force of the current maybe utilized to drive ma- 
chinery, and the hub of the wheel is divided into ver- 
tical clutch sections between which are introduced 
tongue-like extensions of paddles of peculiar form, 
having pockets thereon. 

Foot Rest.— John K. Phillips, South 

Orange, N. J. This is an improved article of manufac- 
ture designed especially for use in shoe stores in the 
fitting on of shoes, giving increased convenience with 
economy of space, and there being in connection with 
the foot rest a sliding knee rest for use by the salesman, 
the latter rest being moved into the foot rest when not 
required for use. 

Knittino Seines, etc. — Nathaniel 

D. Sollers, Sollers, Md. This invention covers an im- 
provement on a former patented invention of the same 
inventor, and provides a new mesh plate for the use of 
seine knitters in forming the loops or meshes of the 
seine, being designed to permit of the formation of the 
weaver's knot by what is known as the French method 
by a single passage of the needle in a rapid and con- 
venient manner. 

Permutation Lock. — Alphonse 

Metzger, Milton, Pa. Combined with a tubular lock 
case having a longitudinally grooved portion and an- 
nular external grooves are radially apertured rings 
having, interchangeable pins projecting their apertures 
into the grooves, and a bolt having a notched edge to 
be engaged^by the inner ends of the pins, with other 
novel features, the lock being so constructed that the 
bolt may lock various devices. 

Pike Pole. — Alfred E. Creigh, Ron- 

ceverte, WestVa. This invention provides a socket 
piece for the end of the pole, and a pike or point 
having its shank formed to fit the socket, and so that 
It may be easily slipped in or removed therefrom when 
the clamping band. is removed, whereby the point may 
be readily renewed when it becomes dulled. 

Pavement. — Frederick C. Schmidt, 

New York City. This invention provides a form of 
construction by which a pavement may be readily laid, 
and designed to prevent sagging of the paving blocks, 
which are laid between the transverse ribs of cast metal 
plates, the ends of these plates having flanges which 
rest in channels in the top of supporting beams laid on 
the ground. 

Funnel.— William R. Cole, Pottsville, 

Pa. This is a device designed particularly for filling 
oil lamps, and for other uses where the filling up of the 
vessel cannot be readily observe'd, there being combined 
with the funnel tube a float and indicator to be lifted by 
the liijuid when the vessel is full or nearly po, the float 
being attached eccentrically to a rod movably attached 
to the spout. 

Atomizer. — Josef Schoettl, Brooklyn, 
N. Y. The spray pipe of this device is secured to a 
neck piece on a coupling head by a riband groove 
connection which permits the pipe and its nozzle to be 
rotated on the neck piece, the atomizer being designed 
to facilitate the spraying of medicinal liquid prepara- 
tions within the head and throat, and being a compact 
device, readily separable into its component parts. 

Dental Mallet.— William H. Dibble, 

Brooklyn, N. Y. This mallet has a plugger at each 
end, with means for pneumatically delivering a blow 
simultaneously on each plugger, so that one blow 
neutralizes the other, the handle remaining stationary, 
and the entire effective force of the stroke being im- 
parted to the pluggertj. 



Vehicle Wheel. — Victor F. Mogk, 

Seattle, Washington. This wheel has an inner tire with 
an annular channel in its periphery, and an outer elastic 
tire, with springs interposed between the tires, whereby 
the percussion resulting from travel is absorbed, and 
shock or jar is obviated, the tires coming together when 
the wheel is subjected to excessive weight. 

Fence. — Aaron F. Dickey, Friedens, 
Pa. This is a truss-supported fence of novel construc- 
tion, whereby the fence may be raised to any desired 
height by drawing on the ends of the truss wire, and a 
span of fence from ten to twenty rods in lens'th may 
thus be held up. 

Ornamental Nail Head, — Otto F, 

Wegener, Seattle, Washington. This is an improve- 
ment in ornamental hangers designed for use as picture 
nails, nails or screws for supporting brackets, etc., 
against the wall, the invention covering a novel form 
and combination of parts. 

Window Screen.— Thomas Robinson, 

Minneapolis, Minn. This invention relates to remov- 
able window screens, and is composed of two similar 
frames which when taken from I he window may be 
folded to occupy small space, the screen in place being 
entirely outside the sash, so that the latter may be 
raised and lowered without interfering with the screen. 

Mop WRiNaER.— John Frost, Omaha, 

Neb. This is a simple and durable device for easily 
.vringing a mop without soiling the hands, while at the 
same time the pail or bucket is not liable to be upset. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 3-5 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. VV. P. Davis, Rochester. N.Y. 
Help in yoar studies. I. D. Boyei, Dayton, O, 
Pteaaes & Dies. Ferracute Mach. Co , Biidgetnn, N. J 

Wanted— A 50 inch chisel tooth saw. W. Reid. West 
Hebron, N. Y. 

Wanted — Patent broker for commission only. A. G. 
Rose, Greeocastle, Ind. 

For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, N. Y. 

For Sale— Rights on a blank book that can be used 
with the typewriter. Bhucoe & Lyon, Loretto, Ky. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 155 machines in satisfactory use. 

Steam Hammers, ImprovedHydraulic Jacks, and Tube 
Kxpanders. R. Dudgeon, 2i Columbia St., New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. & W. J. Baxendale, Rochester, N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

" How to Keep Boilers Clean." Send your address 
Cor free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 

Best driere for grain, sand, clay, fertilizers, wet feed, 
green coffee, etc, S. E. Worrell, Hannibal, Mo. 

Wanted— The general agency for a first class specialty, 
or an article of merit to manufacture and introduce. 
Alta Mfg. Co., Boston, Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St.. Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filler press pumps, etc. 

Canadian and other foreign patents of the Worcester 
chemical fire pail for sale. See illustrated article on 
page 5. Address the Worcester Fire Appliance Co., 
Worcester, Mass. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. CaiT Co., 138 and 140 Centre St., New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N.Y. 

For Sale.— Farrel Foundry and Machine Company six 
ton iron crane, 20 feet radius, and in perfect order, to- 
gether with iron and stone base. Nearly new. Apply to 
Charles Warner Company, Wilmington, DeL 

Wanted— A first-class engineer, capable of taking 
charge of drawing room and who is thoroughly versed 
in the construction of roofs and building iron work. 
(German preferred.) Address, giving reference and stat- 
ing conditions. The L. Schreiber & Sous Co., 177 Eggles- 
ton Ave.. Cincinnati, O, 

IE^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 3(il Broadway. 
New ITork. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention wdl be paid thereto. This is foi our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters nf 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or^labeled. 



(2660) E. J. E. asks : 1. What will pre- 
serve a proof of a photograph to keep it from fading ? 
A. Dip the proof in a solution of hyposulphite of stda, 
20 grains,dissolved in 5 ounces of water for ten minutes, 
then wash in changing water for two hours. 2. How 
should a young Canary bird be treated as to food, and 
the best method in teaching to sing ? A. We can sup- 
ply yon with " Canary Birds, a Complete Guide for their 
Breeding, Rearing, and Treatment," price 75 cents. 
Also " The Canary Book, containing Full Directions for 
the Breeding, ^tearing, and Management of Canaries, 
etc.," by Waijace; illustrated, price $3. 

(3661) C. R. asks why gas formed in an 

explosion of coal gas, i. e., the exhaust of gas engines, 
is not used for inflating balloons, as I should think it 
necessarily would be lighter than coal gas. A. It is not 
only heavier than coal gas, but is heavier than air. It 
consists of carbon dioxide and nitrogen; the vapor of 
water condenses immediately, leaving the other two 
gases. 

(2662) A Subscriber asks: Is the film of 
incandescent lamps a kind of carbon ? A. Yes. 

(2663) A. M. F. asks for the best formula 

for making " blue print " solution. — A. See Scientific 
American Supplement, No. 584, for full directions. 

(2664) S. A. R. asks : Can you tell me 

how to transfer prints, etc., on an enamel surf ace, so 
that they may be fired ? A. See Henderson's method in 
Scientific American Supplement, No. 382. 

(2665) Health Officer asks : Do you 
know of any process for the destruction of the gases 
and smoke emerging from stacks resulting from burn- 
ing copper ore and evolving large quantities of sulphni 
and sulphurous gas ? A, There is no practical way ol 
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disposing of the trouble you mention. In some places the 
gases are saved and made into sulphuric acid, but this 
we presume does not apply to your case. If a water 
tower could be used, eo as to wash the escaping gasee, 
some improvement would be effected. 

(2666) R. asks how to run white wax 

£;umg out in cubic form, while the paraffine is hot and 
melted. We have tried iron, s'lass, marble, wood, and 
tin, but find it sticks to them all. A. Use powdered 
starch. Place it iu a tray and form the mould by press- 
ing down into it a cube of wood, slightly tapered to 
make it " draw." 

(2667) Subscriber asks for a recipe for 

replating knives, Rodgers"' make A No. 1. A, In our 
Supplement, No. 310, you will find electro-plating de- 
creased. Steel should receive a light deposit of copper 
before silver plating. 

(2668) A. B. F. asks how to make a glue 

or cement which will hold copper and zinc filings to 
leather when exposed to dampness or water. A. Try 
shellac and alcohol, or varnish the surface with copal or 
other varnish, and when tacky sprinkle on the filings. 

(2669) A. T. O. asks : 1. What is the 

presentmarket price of aluminum, and how much of it 
is there in a cubicfoot of common blue clay? A. The 
price depends on the quantity. It is about $4 a pound. 
The quantity in clay varies. It may be fifty per cent, 
genenilly it is much less. 2. How much carbon diox- 
ide results from the complete combustion of 1 gnl- 
lon of good kerosene? A. About 15 pounds. 3. I 
have applied strong water of ammonia to the red spots 
formed on a woolen coat by nitric acid, but it docs not 
remove them. What shall I do? A. You cannot re- 
move them except by instant application of ammonia. 
Any delay makes them ineradicable. 4. Would it be 
dangerous to grasp a "live" electric wire with both 
hands at once if the feet do not touch the ground or any 
other conductor? A. Not under ordinary conditions; 
it might be unpleasant. 5. Does increased speed in 
a dynamo result in increased voltage? A, Yes. 6, Is 
there anything in the following: '' Smokers will be 
glad," says Invention, " to hear that tobacco may be en- 
joyed to any extent without injury to health. Dr. Gau- 
trelet, of Vichy, has discovered that by inserting in the 
pipe or cigar holder a piece of cotton wool steeped In a 
solution of pyrogallic acid, all the ill effects of nicotme 
will be neutralized. The mischief frequently caused to 
heart, mouth, and nervps is thus prevented, while the 
taste of the tobacco remains unaffected." A, We do 
not know. We doubt it. 

(2670) F. E. A. asks : 1. Is there any 

way you know of in which kid gloves can be cleaned 
without wetting them, that will work as well as 
wetting them? A. Stale bread is sometimes used for 
this purpose. The gloves are put on and the softer 
part of the bread is broken up into crumbs and the 
hands are rubbed one over the other as in the act of 
washing, the crumbs being thus rubbed over all parts 
of the gloves. Spongy rubber is often used for glove 
cleaning. It is applied in the same manner as in clean- 
ing drawings, ^. e., it is rubbed over the soiled parte of 
the glove. 3. What are first class lantern slides painted 
with to produce the greatest transparency and brilliancy 
without light, etc., affecting the colors? Also how to 
apply the colors without showing brush marks when 
enlarged ? A. Transparent oil colors are generally 
used. They are mixed with varnish and carefully ap- 
plied. Large masses of color are sometimes applied to 
the back of the glass, where they will be out of focus, 
and while they tint the picture the brush marks will not 
show. The finest lantern pictures are tinted with colors 
insoluble in Canada balsam, and the slide cover is ce- 
mented on with balsam. 

(2671) B. F. E. asks : 1. How is dry bat- 
tery compound made, such as is simply dissolved in 
water, with no other addition ? A. The bichromate 
battery compound is made by mixing sulphuric acid 
with dry powdered bichromate of potash. As the dust 
of the bichromate of potash is poisonous, and as the 
fumes given off during the mixture are deleterious, we 
would not advise a novice in chemistry to try to make 
the compound. Special appliances are needed to avoid 
unpleasant consequences. 3. When wire is said to be 
burned out, is it consumed or simply destroyed as a 
conductor, I mean in a small dynamo ? A. An arma- 
ture is burned out when the insulation of the wire is 
destroyed. In addition to this result of a heavy current, 
the wire may be fused. 3. How much wire should be 
wound on a magnet core (such as used for bells) to 
make it five ohms resistance. No. 38 wire ? A. 74 feet, 
or about J^ ounce. 4. What is the resistance of 50 feet 
of No. 36 wire ? A. About 21J^ ohms. 5. Should a zinc 
and carbon be same size and thickness ? A. They need 
not necessarily be of the same thickness. The carbon 
may be thicker. 



INDEX OF INVENTIONS 

For whicli Ijetters Patent of tbe 
United States were Oranted 

December 23, 1890. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Adjustable chair, E. Pynchon 443,197 

Adjustable screen and window shade fixture, 

combined. T. Chope 443„sl5 

Advertiser's reply coupon, A. O. Kittredge 44:t.l41 

Air raoisteninff apparatus, W. V. Wallace 44^,155 

Air purifying apparatus, ii. Sobotka 44:i,3fll) 

Ammonia soda apparatus. J. P. Barnura (r) 11,135 

Axle nut. carriage, 1. Sharaf 443,117 

Bai:. See .Mail bag. 

Bag fastener. J. F. Schultz 443.21*8 

Bail and car therefor, detachable, L.N. Luak 443,100 

Bail ear for cake baskets, etc.. J. E. White 44^,21.3 

Balance escapement. t\ E. Emery 443,165 

Baling press. G. B. Allen 443,172 

Baling machine, twine, A. C. Miller 443.103 

Banjo. B. B. Brudbiiry. 443,159 

Bar. See (irate bar. 

BJin-el hanger. O. Pederaon 44:!.147 

Bath tubs, stand or overflow pipe for, J. Barrett,. 443,310 
Battery. See Galvanic battery. Secondary bat- 
tery. 

Bed and lounge, combined, H. Burgess 443,389 

Bell cord attachment, G. A, La Fever 443,^96 



Belt, electric. J, L. Pratt 443,22fi 

Belting, leather, C. Brigger 443,35^ 

Bicycle, K. B. Hunt 443,482 

Bit. See Horse bit. 

Bitters,P. Hebert 443.23fi 

Blacking stand, M. Hanson 443,441 

Block. See Printing block. 

Blotter. C. Galle 443,205 

Body brace, spring. R. Ray 443,113 

Boiler See Hot water boiler. Steam boiler. 
Boilers, air heating flame bed pipe for steam, W. 

E. Ritchie 443.334 

Boilers and salt making, purifying water for, J. 

1,. Alberger 443,]8ii 

Boilers, water strainer for steam. M. H. Detrick.. 443,220 

Bolt, K. W. Walikce 4A^i,U6 

Book binding, H.G, Razall 443,332 

Book, check or other like, O. E. Purdy 443,296 

Book for indexes, Moore & Warren 443,196 

Book, order, H. A. Foster 443.1S9 

Boot or shoe last. Sacks & Richmond 443,199 

Boot scraper and cleaner, L. B. Gibson 443,437 

Bottle wiring mechanism, l.acasse t&Wile 443,194 

Bottles, apparatus for controlling and registering 

the delivery of, R. Jewell 443,365 

Box. See Butter box. Fire alarm box. Hat or 

bonnet box. .lewel box. Lunch box. Musical 

box. 

Box closure, Stanley & Wrightson 443,120 

Brace. See Body brace. 

Bracket. 8ee Shingling bracket. 

Brake. See Car brake. ^Vehicle brake. Wagon 

Brick raacblne. G. W. King 443,321 

Brick machine. IL IL Stukenberg 443.413 

Brushing machine. R. T. Palmer, Jr 443,179 

Buckle. J. A, Traut 443,245 

Buckle, suspender. O. Oppenheiraer 443,258 

Burial casket, J. 1>. Ripson 44:^,209 

Burner. See Gas burner. Hydrocarbon burner. 

Oil burner. Oil or other liquid fuel burner. 

Butter box, G, E. Dumas 443,271 

Button machine, H. Thurston ,. 443,417 

Cable grip, K. Dainty 443.392 

Calcining or analogous furnace, G. W. Goetz.. . . 443,438 

Canal digging machine, J. McMullen et ai 443,45S 

Car brake. W. Henery... 443.364 

Car coupling, N. K. Smith,, 443,46H 

Car seat, W. B. Beal „ 443,311 

Car seat. W. A. Wright 443,3(18 

Car starter, H. Schreiner 44:^,211 

Car, stock, S. Lazarus 443,287 

Cars, omnibuses, etc., registering and recording 

apparatus for tram, T. (,regory 443,000 

Card clothing, tool for setting up bent teeth of. 

Gardner* Reid 443,253 

Carding flbrousj, materials, machine for, J. P. 

Thompson 443.414 

Carding machine, J. P, Thompson 443,415 

Carding wool, etc., machine for andlraethod of, J. 

P.Thompson 4iS.41(; 

Carpet fabric, ingrain, W. B. Keefer 443,095 

Carpet sweeper, W. J. Drew 443,16;*, 443,UH 

Carrier. See Straw carrier. 

Cart, four wheel dog, W. H, Barlow 443,423 

Cart, road, H. Dufifey 443.222 

t^ash drawer and desk, S. Messerer 443,2;>7 

Cash register, electric, W. L. Bundy 443,475 

Casket holder, A. H. Downing 443,317 

Caskets or other articles, support for. \V . White , . 443.4fi9 

Ceiling, metallic, W. R. Kinnear .443,323,443.324 

Chains, apparatus for treating drive, J. D. Storie,. 443,302 
Chains for shipment, machine for preparing 

drive, J. D. Storie 443,303 

Chair, See Adjustable chair. Convertible chair. 

Dental chair. 

Channeling machine, W. H. Bryant (r) 11,136 

Check row attachment. J. C. Barlow 443.471 

Checks, apparatus for issuing, J. S, Reehill 443.333 

Churn, I. H. Sharabaugh 443,410 

Circuit breaker and closer. Potter & Cartwright.. 443,401 
Cleaner. See Track cleaner. 

Clevis, safety. J. F. Forrest... 443,393 

Clip or paper holder. E. D. Rockwell 443,^10 

Clocks, electro-mechanical central) system for 

regulating, C. A. Mayrhofer 443,291 

Closet. See Water closet. 

Cloth sponging apparatus. 'G. Kraft 443,325 

Cloth washing machines, guide eye]ifor, H. J. 

Kennedy 443,285 

Clothes line. S. Smith 443.411 

Club, policeman's. A. W.Smith 443,263 

Coal cage, automatic. A. W. Davidson 443,430 

Cottee boilers and method of making the same. 

lip for, C. L. Wagandt 443,154 

Coin operated receptacle, ^V. Macuamar 443,368 

Coloring and tinting, composition for, F. W. Few- 
Ins 44.3,361 

Comb. See Curry comb. 

Combination lock. D. R. Breed 443,218 

Commutators in dynamo machines, machine for 

dressing the, G. P. Cummings 443,270 

Confectionery, machine for dropping, T. Hoelder- 

lin 443,281 

Convertible chair. T, W. Washburn 443,128 

Conveyer for carrying crushed stone, F. St. Clair. 443.488 
Corking bottles and wiring the corks therein, ma- 
chine for. Wile & Lacasse 443,185 

Corn sheller and cutter, combined, S. Loree . 443,143 

Cornice, metal, W. R. Kinnear 443,322 

Cornices, making, W. R. Kinnear 443,453 

Coupling. See Car coupling. 

Crank connection, D. A. Cameron. , 443,267 

Cultivator, W. H. Fuller(r) 11,134 

Cultivator, listed corn, D. W. Plowman 443,148 

Curry comb, L. Bailey 443,215 

Curtain fastener. J. B. Walton 443.lL'7 

Curtain fixture, J. Dorn , ^143,188 

Curtain fixture, C. Gunsel 443.091 

Curtain pole support. H. J.SGilbert 443,175 

Curtain ring, J. Lines 443,2H8 

Cut-out, G. W. Mingle 413.19') 

Cutter. See Kdge trimming cutter. Rod or pipe 

cutter. Stalk cutter. 

Cutting mechanism. Lacasse & Wile 443,193 

Dental chair. E. T. Starr 441.152 

Dental plugger, J. L. Mewborn 443,399 

Denture, artificial. J. B. Low 443,144 

Distilling hydrocarbons, apparatus for. T. 

McGowan , 443,-328 

Door check, J. H. & J. Sherry 443.2t;2 

Door or analogous device, H.J. Berners 443,150 

Door, screen, W. R. Lyie 443.448 

Drapery holder. J. J. Connelly 443,133 

Drier. See Steam drier. 

Drill, or auger, G. H. Sellers 443,29" 

Drying apparatus, II. W. Happleye 443.150 

Dust, pan, W. D. Martin 443,327 

Dye. yellow red, C. Schraube 443,408 

Edge trimming cutter, J. F. Freeman 443,434 

Electric machine, dynamo, Scheuritzel & Hess 443,407 

Electric motors, mounting for, A. L. Rlker 443,227 

Electric street light, G. M. Kim 443,097 

Electric wires and their coverings, apparatus for 

painting, R. W. Heppell 443,237 

Electrical distribution, system of, Rowland & 

Duncan 443,181 

Electrode, secondary battery, I. Kitsee 443,454, 443.455 

Electrotype, K. H. Hanson 443,278 

Elevator, C. G. Foster 443,273 

Elevators, electric safety device for. Holmes & 

Grosvenor 443.282. 443,2a3 

End gate, wagon, J. W. Leaan 443,099 

Engine. See Steam engine. 

Envelopes, device for feeding. W.^Heidelmann.. . 443.0'^3 

Expansible wheel, H. F. Hall 443.276 

Fabric. See Carpet fabric. 

Feed apparatus or carrier, Lacasse & Wile 443,098 

Feed or carrier mechanism. Wile & J^acasae. 443,184 

Feed regulator. W. Gribben 443,139 

Fence gate, wire, A. D. Nefl' 443,146 

Fermented liquids, apparatus for the manufac- 
ture ot. H.Gotter ... 443,190 

File, bill. h'.Butler 443.13U 

F'ilter. Vecsey & Davidson 443,246 

Fire alarm box, J. J. Ruddick 443,182 

Fire alarm system. I^eary & Speicher 443.478 

Fire departments, book and ladderjturn table 

truck for, G. M. Kim 443,096 

Fire eacape. G. W. Bowman 443.388 

Fire extinguishing apparatus for railway cars, W. 

II. Beach 44.3.385 

Fireplace. M. King 443,239, 443,240 

Fishing device, C. A. Kunzel 443,286 

l^'ork. See Velocipede fork. 

Form aettingand type caating machine, G. Corsa. 44i.086 

Fountain. See Poultry drinking fountain. 

Frame. See Mosquito bar frame. 

Friction wheel, J. Meier 443.102 

Fruit picker's knife, T. B. Jordan 443,178 

Furnace. See Calcining or analogous furnace. 
Furnat!es, fuel crushing and feeding device for, 

N. W. Pratt 443,109 

Gauge. See Pressure gauge. 

Gallacetophenone, M. V. Nencki 443.402 

Galvanic battery, H. J. Brewer, 443,219 

Game apparatus. T. A. Goodwin 443.439 

Game counter. W. O. Harding 44^1,279 

Game, field. W. W. Brown 443.427 

Garment supporter, J. J. Seldner 443,465 

Gas and electric light fixture, C. Felton 443,486 

Gas, apparatus for the manufacture of coal, J. J. 

Thomas. , 443,153 

Gas burner for stoves tor other heaters, A. J. 

Doty 443.221 

Gas, manufacturing, L. Stevens — . 443.122 

Gate. See End gate. Fence gate, 

Gate.lM, E. Boughton 443,484 



Gearing, changeable speed, Martin & Corser 443,370 

Generatoi-. See Steam generator. 

Glassware, revolving mould for,1A. G. Neville 443,403 

Grab hook. O. Boiteau 443,473 

Grain binder, J. G. Gilmer 443,176 

Grain cleaning machine. A. Laidlaw 443,36t) 

Grain scourer and cleaner, A. Moore ... 443,372 

Grate bar, W. ,J. Owena 443,461 

Grinding mill, A. Cameron 443,485 

Grinding mill, L. Poulin 44;i,295 

Hammer, horseshoe, G. T. Peters 443,377 

Hanger. See Barrel hanger. Pipe hanger. 

Harness, O. W. McDorman 443.106 

Harrow, J. Runkle 443.115 

Harvester w heel, J. Van Wordragen ,. 441,126 

Hat or bonnet box. millinery, A. C Mack 443,397 

Heater. See Hydrocarbon liquid heater. Water 
heater. 

Heel burnishing machine, C. J. Addy 443,420 

Heel machine. T. W. Dowrie 443,162 

Highways, construction of. C. E. Reach 443 320 

Hinge, spring, H. A. J. Rieckert i^i.'Mi 

Hog trough. II. A. Rose 44.3,228 

Holder. See Caaket holder. Drapery holder. 

Shade holder. 
Hook. See Grab hook. 

Horse bit. H. Ball 443,158 

Horse spreading device. Hague & Belles 413,3fi2 

Horseshoeing jack, J. Allen , . , 443,346 

Hose support, tire, J. A. Otfner 443,4fi0 

Hot water boiler, D. L. Dwinnell 443.432 

Hot water boiler. M. Nicholson 443.329 

House. J. l.Coraly 443.203 

Hydrocarbon and other oils for burning, prepar- 
ing, .J, H. Macy ..-. 443,235 

Hydrocarbon burner. R. T. Davies 443.316 

Hydrocarbon liquid healer, W. R. Addicks 443.214 

Indicator, C. E. Brunthaver 443.314 

Inkstand. E. W. Taylor 44a,244 

Insulator. VV. L. R. Emmet 443,174 

Insulator, electric, F. Bain 443.187 

Ironing, finishing, and drying machine, H. C. 

Chasles 443,131 

Jack. See Horseshoeing jack. 

Jewel box, H.T. Hermann.... 443,094 

Jewelry, J. Bonner 443,425 

Jewelry, interchangegable die for the manufac- 
ture of. H. B. Veit 443,383 

Kitchen, field, K. Hahn 443,206 

Knife. See Krult picker's knife. 

Knitting machines, splicing thread gripper and 

slackener for. Pepper & Davis 443,462 

Knob attachment, C. Preston 443.2fiO 

Knob, door, J. E. Gaitley 443,223 

Ladder, step, C. L. Smith 443,299 

Lamp shade, J. T. Simpson 443,169 

Lamp support, band, C. B. Smith 443,212 

Lantern support, vehicle, A. llering 443,207 

Lasting machine. S, Bragglns , 443,351 

Lasting machine, E. S. Comba 443,429 

Lathe, ,), D. Sllberzahn 443,335 

Lawn aprinkler, R. Franken 443.394 

lieather dreasing machine, F. J. Faulkner 442.433 

Lettering machine, bookfinisher'a, G. H. Rey- 
nolds 443.379 

Light. See tClectric street light. 
Lock. See Combination lock. Master key cylin- 
der lock. 

Lock. K. Hambii jer 443,479 

liock. W. H. Sparks 443,264 

Locomotives and cars, device replacing derailed, 

H. Schreiner 443,200 

Locomotives, steam brake mechanism for, Dun- 
bar & Austin 443,272 

l'..oom jacquard mechanism.. J. E. & W. J. Garlick. 443,235 

Loom picker, O. H. Waeg 443..^07 

Jjoom shedding raechanisui. E. Hollingworth 443.444 

Looms, batten-operating mechanism for power, 

Devigne & Durand 443.161 

Lubricating device, J. S. Whitney 443,2i;5 

Lunch box, w. L. Whitewav 443,183 

Mail bag. Terpening & Thomas 443,230 

Mail aack crane. J. F. Mains 443,290 

Marking textile fabrics, D. S. Oliphant 443,375 

Masonry, tool tor pointing, J. A. Blan chard 443,3^7 

Master key cvlinder lock, H. B. Sargent 44:J,261 

Mat. H. Beiaheim 443.472 

Mat. W. C. Price , 443,331 

Microscopical examination of photographic pic- 
tures, apparatua for facilitating the, H. Dun- 
can 443.359 

Mill. See Grinding mill. Rod mill. 

Mould. J. L. P. Spoouer ...443.338. 443,339, 443,412 

Mosquito bar frame. P. M. Owen 443,108 

Motion, device for transmitting, J. T. Pedersen. . 443.259 
Motion, machine for converting, B. Coburn ........ 44;i,132 

Motion, mechanism for converting, W. '1'. Kel- 
logg 443,284 

Motor. See Spring motor. Wave and tide 
motor. 

Mnaieal oox, C. A. Roepke 443,) 14 

Musical instrument, S. Tanaka 443,305 

Musical instruments, music sheet for mechanical, 

G. H. Cbinnock 443,252 

Xitro-eellulose, preparing, G. M. Mowbray 413.105 

Oil burner. J. F. Coates 443,477 

Oil can attachipent. C. J. Hill 443,140 

Oil or other liquid fuel burner, crude, T., Willi 443.342 

Ore concentrator, J. Tulloch 443,171 

Organ stop action, N. .M. Boynton 443,426 

Ornamenting strips of composition or lor coating 
mouldings therewith, machine for, B. C. J. 

Anderson 443.421 

Pad. See Water closet seat pad. 

Paint, J. H. Baker 443,422 

Pan. See Dust pan. 

Paper cutting machine, A. Malm 443,398 

Paper, packing frame for shipping, W. Brown 443,474 

Paper, white safety, A. Schlumberger 443.116 

Photographic cameras, stop or diaphragm for, L. 

(i. Bigelow 443,38(i 

Piano attachment, F. S. Warren 443,156 

Pifinos, pressure bar for upright, S. Hanslng 443,277 

Picker. See Loom picker. 

Pin. See Suspender securing pin. 

Pipe hanger, K. Rutzler 443,198 

Planter, chopper, and cultivator, J. L. Murdock.. 443,2',t3 
Planters, seed dropping attachment for, Helvern 

& Schwalm 443,443 

Plow, Guilford & Quinn 443.275 

Plow. J. Silberman 443,229 

Post driver. Birney & Lease ,. . 443.424 

Poultry drinking fountain, Burrell & Roblee 443.428 

Power. See Propelling power. 
Press. See Baling press. 

Pressure gauge, recording, J. B. Edson 44.3,360 

Printer's quoin. H. A. Hempel 443.280 

Printing block or form, McCurdy & Wines 443.373 

Printing machine, oil cloth, W. H. Townsend 443.306 

Printing machine, ticket and card, T. Wrigley 443.129 

Projectile. H. S. Maxim 443,101 

Propelling power, T. H. Allen 443,347 

Propulsion of vessels, J. Schroeder 443,168 

Pulley. V. W Coddington 44.3,268 

Pulley, separable. V. W. Coddington 443.269 

Pullevs to shafts, device for securing, J. W. Stan- 
ton 44;i,121 

Punch and die. F. B. Bristol 443,353 

Rail fastening device, W. Goldie 443,274 

Rail fastening, joint, etc., F. Back 443.309 

Rail girder, W. C. Wood 443,470 

Railway crossing signal, B. H. St. John.... 443,124 

Railway, electric, E. M. Bentley 44;J,084 

Railway, electric, R. M. Hunter 443,451, 443,4f)2 

Railway signal, automatic, A. J. GrIfBn 443,440 

Railway switch, electrically operated, S. Tj. 

Powell 443,167 

Railway switch operating system, S. L. Powell... . 443,149 

Recorder. See Time recorder. 

Reel. See Wire reel. 

Register. See Cash register. 

Regulator. See Feed regulator. Temperature 

regulator. 
Respiration, device for inducing full, C, C, Davis. 443,204 

Respirator, K. lUing 443,191 

Rhubarb chips, utilizing, A. Bartholf 443,249 

Ring. See Curtain ring. 

Rod mill. W. Swinbank 443.30t 

Rod or pipe cutter. H. Diebel 443,431 

Rolling mills, screw connection in metal. H. J. 

Harris 44.i,3l9 

Saddle, riding, J. S. Cusson 443,087 

Saddle, riding, J. D. Northrup 443,241 

Sash balance. W. Cashner 443.391 

Sfish fastener. E. M. Cattley... 443.3,56 

Satchel frame attachment, E. C. Goepel 443,1^8 

Sawmill carriagvis, automatic offsetting device 

for, A. «. Smith , 443,336 

Sawing machine, D. S. Abbott 443.231 

Scourer. See Grain scourer. 

Screen. See Adjustable screen. Window screen. 

Seal, envelope, M. Renshaw 443,406 

Seaming machine. M.Jensen 443,445 

Seat. See Car seat... 

Secondary battery. I. K itsee 443,456, 443,457 

Sewing machine, O. Harman 443,395 

Shade holder, adjustable window, J, A. Durn- 

baugh 443,173 

Sheet metal, manufacture of, W. Garrett 443,137 

Sheller. See Corn sheller. 

Shelving support, J. Campbell 443,355 

Shingle tying machine. Jones & Noonan 445,2.55 

Shingling bracket, T. T, Templin 443.467 

Ship's davit, J. A. Hargan 443,318 

Shirt and suspenders, combined, H. Peiter 443,376 

Shoe burnishing machine. B. M. Parkhurst 443,330 

Shoe nailing machine, E. D. Childs 443,357 

Sifter and spice bio, flour, W. McKlnley 443,400 



Signal. See Railway signal. Railway crossing 

signal. 
Signaling apparatus, electrical, A- B. Wyckofi" — 443,157 

Skiving machine, J. R. Scott 443,409 

Sofa and conversation chair, combination, J. 

Stienen 443,301 

Soldering machine, can. G. E. Lock wood , 443,289 

Sole cutting machine, A. M. Stickney 443,123 

ISpectacles, J. E. Bnggs 443, KB 

Spring. See Vehicle spring. 

Spring motor. F'. Briggs 443,313 

Sprinkler. See Jjawn sprinkler. 

Square, C. L. Norwood 443,459 

Stalk cutter. M. B. Banowetz 44i,34;) 

Stamp and file, combined canceling, C. M. Powers 443,405 
Stamping metal bars, apparatus for. E. E. Slick... 443,119 
Stand. See Blacking stand. 

Steam holler. B. !•'. Binnix 443.217 

Steam drier, rotary, II. D. Winton 443,201 

Steam engine, J. 1'. Case 443,476 

Steam engine, portable, E. Ilowland 443,481 

Steam generator, J.J. Burwell 443,354 

Stoker, automatic, N. W. Pratt 443,ilfl 

Stone, artificial, G. Bunhner 443,250 

Stool, seif-operating lady's, J, E. Blanc 443,202 

Stove, R. D. Soper 443,337 

Stove center, VV. C. Metzner 443.166 

Stove, gas, . I. W. Danforth 443,088 

Straw carrier, J. C. Good 443,089 

Sulky, McMurray & jFisher 443,401 

Supporter. See Garment supporter. 

Suspender securing pin, H. L. Shaver. 443.118 

Switch. See Railway switch. 

Tapping stay bolt holes, device for, J. T. Con- 
nelly 443,234 

Teeth, apparatus for moulding caoutchouc palate 

plates for artificial, L. Pritzius 449,378 

Telegraph, printing, S. V. Essick. .... U3,Voi to 443.136 

Telegraph, printing, F. B. Rae 443.111 

Telegraph transmitter, S. W. Smith 443,;381 

Telephone circuit and apparatus, J, L. McQuar- 

rie 443.145 

Temperature regulator, J. F. McKlroy 443,294 

Thill couplings, anti-rattler for, C A. Carman..-.. 443,251 
Timepieces, balance escapement for, W. P. Han- 
sen 443,363 

Time recorder, watchman's, I. D. Fuller 443,435 

Tongs, pi pe, P. J. Bode 44.S.312 

Track cleaner. J. J. Wheat ,. . 443.247 

Tricycle. J . Mitchell 443,292 

Trough. See Hog trough. Watering trough. 

Trucks, safety attachment for car, R. J. Spearing 44.1,383 

Trunk tray elevating and supporting device. O. 

B. Gaston 443,436 

Twisting mechanism, Lacasse & Wile 443,192 

Type making mechanism, G. Corsa 443.085 

Valve, balanced governor. F. G Olin. 443,107 

Valve, balanced steam, G. H. Chappell 443,450 

Valve for hydraulic elevators, safety, W. H.Hult- 

gren 443,208 

Valve gear. W. Sechrist 443.463 

Valve, steam engine, A. R. Boluss ii^,2Xi 

Valve, throttle, G. Leverich 443,326 

Vehicle brake, A. Wcisenhorn 443,449 

Vehicle spring, hvdrostatic, J. Randall 443,112 

Velocipede fork, H. Bell 443.266 

Vending apparatus, J. S. Wallace 443,340 

Vending apparatus, J. A. Williams 443,343, 443.344 

Vending machine, E. T. Gllliland 443,254 

Wagon brake, H. I>. Monroe 443,371 

Wagon wiieel. W. II. Sullen berger 413,125 

Waist and skirt, combined. C. Caen ,._ ... 443,390 

Watch balances, making hair springs for, J. 

Logan 443,256 

Watch case pendant. C. W. Hathaway 443.480 

Watches, balance escapement for, A. Bannatyne. 443,248 

Watches, cannon pinion for, h\ P. Allen 443,:!84 

Water closet, P. W h ite 443.419 

Watercloset bowl, H. C. Weeden 443.341 

Water closet seat pad, J. Tiffany 44i,170 

Water heater, J, D. Monat 443,104 

Water supply and discharge to and from cylin- 
ders, controlling deTice for, A, & F. K. Turner 443,463 

Water wheel. L. M. Sharps 443,151 

Watering trough, stock, W. Kouns 443.446 

Wave and tide motor, L. M. Lloyd... 443,367 

Weigher, grain. F. H. Richards 443,180 

Welding apparatus, electric, H. Lemp 443,224 

Well sinking machine, A . Cameron 443,486 

Wheel. See Expansible wheel. Friction wheel. 
Harvester wheel. Wagon wheel. Water 
wheel. 

WheeUJ. Bolick 443.232 

Whip socket, K. Miller 443,483 

Whip socket and rein holder, W. H. PelHey 443.242 

Window balcony for fiowers, J. B. March 443,369 

Window fastener, storm, A. P. Andrews 443,348 

Window screen. O. K. liann 443, 92 

Windows, storm screen tor. F. T. A Iklna 443.345 

Wire, manufacturing steel coated, F. Sedgwick.. 443,464 
Wire reel and stretching machine, combined, J. 

Harper 443.442 

Wood and fiber, treating, W. A. Horrall 443.238 

Wood, embellishing. Land & Van Buskirk 443,447 

Wool, apparatus for carbonizing vegetable fiber 

in, Cule& Pedder 443.358 

'Vreneb, Biel & Urban 443,216 

Yarn washing and dyeing apparatus, G. A. Gree- 

ven 443,177 

Yoke attachment, neck, A. L. Kotze. 443,142 

Yoke. neck. O'Bovlan & Thompson 443.374 

Yoke, ox, S. A.;Smith 443,243 



DESIGNS. 

Bread, loaf. J. M.Loew 20,420 

Brushes, mirrors, etc., back of, A. F. Jackson, 

20.429 to 20,433 

Cake, R. Megson 20,434 

Handle for spoons, etc.. A. F. Jackson 20,427, 20.428 

Organ case. L. K. Fuller 20,419 

Range and boiler, H. T. & 0. A. Spring 20,437 

Rug. J . Pegel 20,435 

Rug, A. Petzold , . 20,436 

Scissors or shears, R. S. Pearsall 20,422 

Sink trap, H. C. Montgomery 20,421 

Stand, ornamental, G. R. Bnffham.. 20,425 

Statue of a fireman. C. G. Demuth 20.426 

Stove, heating. Bascom & Ritchie 20,423. 20,424 



TRADE MARKS. 

Cartridges for firearms, Creedniore Cartridge Com- 

:^pany.... 18,723. 18,724 

Clothing for men and youths, Hirschberg & Stein- 
man 18,7?6 

Cotree, breakfast, G. F. Gilman 18,734 

Coffee, green and roasted, R. Crooks & Co 18,729 

Crockery, glass and plated ware. K. Lobe & Co 18.71S 

Eye lotions and cosmetics, Oculine Manufacturing 

Co 18.721 

Fertilizers, Read Fertilizer Company 18.737 

Fertilizers, artificial. Eureka l''ertilizer Company.. 18,726 

Hosiery, J. Musser 18.720 

Insect powder, F'ernoline Chemical Company 18,732 

Liniment, Fernoline Chemical Company 18,733 

Meats, smoked. East St. Louis Packing and Pro- 
vision Company ,. 18,750, 18,731 

Perfumery, O. B. Woodworth & Sons 18,722 

Remedy for throat and lung troubles. Eccles Drug 

Co 18,725 

Salt, digestive table, G.& G. Stern 18,738 

Starch, laundry. Bee Hive Starch Co 18.728 

Starch, laundry. Burns & Hunt 18.739 

Tea, G. F. Oilman 18,735 

Tea. coffee, and spices. J. 0. Barkley 18,727 

Watch springs, Ij. Combremont 18,740 



A printed copy of the specification and drawing ot 
any patent in tiie foregoing list, or any patent in print, 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadinii Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of JiO 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC AMERICAN, 361 Broad- 

way. New Torfe. 
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Inside PasfCi ench Insertion • • . 7.*! cents a line. 
Back I'aire. ench insertion . • • $1.U0 n line. 

The above are charges per anate line— about eifiht 
words per iine. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
liseraents at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as ear iy as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

It is Hard* I>eni*e, and Ad* 
besive. Does not check or crack. 
It is Impervious to wind, water, 
and disease cerms. It dries in a 
few hours. It can be applied in 
any kind of weather. It Is in gen- 
eral use. Licenses granted for the 
nnxing,using, and selling. 

Address ADAMANT MFG. CO. 

30!1 E. Genesee !>t„ 

Siyi-acuse, N. V. 




Patent Foot Power Machinery 



Complete Outfits. 

Wood or Metal workers without steam 
power, can suecesstully compete with 
the large aiiops, by using our New 
I^ABOIt SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co, 



695 Water Street, Seneca tails, N. Y. 




STEREOXyPING; THE PLASTER AND 

Paper Processes.— Ccnnpositinn and preparation of the 
mould, the best alloys of metal and proper degree of 
heat. Trimming and mending the plate, etc. A minute 
description of both proces?ie?, with numerous illustra- 
tiOTis. A paper of great interest to every printer. By 
Thomas Bolas, F.C.S.. F.I.C. Scientific American 
Supplements, 773 and 774. 1(J cents each. 



The Sebastian-May Co. 

Improved Screw Cutting 

Power Jj^ 1 HiJW 

Drill Presses.Chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
Oultits. Lathes on trial. Cata- 
logues mailed on application. i 
165 to 167 Highland Ave.,' 
SIDNEY, OHIO. 




SEWIKG MACHINE MOTOR FOR AMA- 

teurs. — By C. D. Parkhurst. Description of a very sim- 
ple and eficctive motor, with laminated armature, of 
suffifient power to actuate a sewing machine. With 11 
engravings. Contained in Scientific Amicrican 
ScHPLEMEXT, No. 759. Price 10 cents. To be had at 
this office and from all newsdealers. 




DIES AND OTHER TDOl^' 

SHEET METAL C0DD8. 
DROP rORGIHCS. Ac 

Stiles & Farker Press Co^ 
nudlelowiit cnn. 
Branch Office and Factory. 203 205 & 207 Center St., N. Y. 




POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

Sliisrle lleli Chime Wliintle, and all Instruments 
used In connection with Steam, Air and Water. 

Sole Agents Jar Clark's Jjinen Fire Ilnsc. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE GO. S«Z'},r£.!^. 




ELECTRO MOTOR. SIMPLE, HOW TO 

majie. By G. M. Hopkins.— Description of a small el ectro 
motor devis^ed and constructed with a view to assisting 
amateurs to mate a motor which might be driven with 
advantage by a current derived frtim a battery, and 
which would h;tve sutticienti power to operate a foot 
lathe or any machine requiring not over one man power, 
w ith 11 figures Contained In fcciKNTiFic American 
SuppLK.MivNT. No. 641. I'rice 10 cents. To be had at 
this ollice and from all ne??sdealers. 




Engravinga direct from pbotojrraphs and olhpr (■.■! y. Our circiilnr "N" abowa Bp«cimeiiB, 



printiDf; a specialty. 



PARABOLON MAGIC LANTERN 

No. 45, Price $4o.00. 

Particularly suitable for mak ing 
Bromide Enlargements and pro- 
jecting Lantern Transparencie.s* 
We make several other styles 
singly and in pairs, for use with 
Oil or Lime light. Our Oxy-Hy- 
drogen Jets a^nd Oil Lamps are in- 
terchatigeable on all our lanterns. 
Special facilities on the premises 
for the production of Apparatus 
and Lantern Slides. Mr. K. B. Mytinger, formerly of Mu- 
seum of Natural History, has charge of our Slide Color, 
ing. Slides to order from Amateiir Negatives. Correspon- 
dence solicited. J. B, COLT »Sc CO.. 
16 Beekmaii Street, New York City, U, S. A. 




I ARMSTRONG__MAN'F'G. CO. i 




gOur AI)Ji;STAUI,E STOCKS and DIESB 

= are universallv acknowledged to be the i 

i I^ZISI'! I 

= We also make all our Tools on the 1 

isame principle, of the BEST MATEIMAL andl 
BW()RKMAi\f<HIl", and always with a Tiewl 
■ of time and labor saving: in their use, g 
in» »:■:■. BRIDCEPORT, CONN.. ,. .,.n.„g 



STEAM ENttlNE, HOW TO MANAGE. 

By J. C, S — A very pracrical paper on the subject. How 
to fire with wood and coal, how to manage the water 
supply, how to clean the engine, how to clean the supply 
pipe, how to gauge the pump, etc. With 12 Illustrations. 
Contained inSciKNTinc American SUPPLEMENT, No. 
747. Price 10 cents. To be had at this office and 
from all newsdealers. 



GRAND PRIZE-PARIS EXPOSITION, 1889 




THIN PANEL STOCK 

III Whitewoocl, Walnut, etc. 

Manufactured by the original "Systeiiie IJnrdett/' 
received the Highest Award and only ''(Jrand Prize" 

given to this industry. The only " Systeme " introduced 
into Europe and America that produces a perfectly 
sound cut board. 

HENRY T. BARTLETT, 

CABINET AVOODS | MAHOGANY 

and VENEERS, I SAW MILLS, 

SOO Le-wris Street, New York. 



VELOCITY OP ICE BOATS. A COLLEC 

tinn of interesting letters to the editorof the SCIENTIFIC 
A.^iEUiCAx on the question of the speed of ice boats, de- 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in ScientiPIC 
American Scpim-kment, No. 214. Price 10 cents. To 
he had at this oflQce and from all newsdealers. 



OIL WELL SUPPLY CO. Ltd. 

91 A: 92 WATER STREET, 

Plitsbiirelit IMm 

Manufacturers of everything needed for 
.A.£l.^Zr£:8X.A.Sr 'WSIXjXjS 

for either Gas. Oil, Water, or Mineral 

Tests. Boilers, Engines, Pipe, 

Cordage, drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





ICEHOUSE AND COLD ROOM.— BY R 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. l^rice 10 cents. To be had, at this office 
and of all newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5C 
toSOOOfeet. Wealsomanufacture 
and furnish evei-ything required 
to drill andcomplete same. Port- 
able Horse Power and Mounted 
SteamDrilUngMachinesfor 100 to 
aOOtt. Send6centsforillustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co.. 
80 Beaver Street, Kew York. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIKOSIIORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 




Awarded the Grand Prize at late Faria JSxpoaitiom 



After being on the Market Five Years 

The "AC M E " Still Leads! 

Sizes One, Two, Three, and Four Horse Power. Arranged for either NATURAL Gas 
or Jverosene Oil tire, as ordered. No extra insurance required on account of the oil fire. 
Send for catalogue giving full particulars and prices. 

^i^X!^::;^ tS. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 




6DCPIAI MA«1HINERY and Appllniices 

OrCUIHL executed with perfect workmanship. 
Entire conlidence .and interest guaranteed. DrauRhtint;, 
Patternuu'.kinK. Pliining, Turning, Drilling, etc., etc. 
WM. GBUNO W, Jit., 2H & 206 Bast 43d St., New York. 




Barnes' New Sensitive Drill 

Has These Great Advantages: 

The speed of the drill spindle can be In- 
crenMcd or Diminished Instantly* or the 
motion reversed, without stopping the ma- 
chine or shifting belts. Mure or less driv- 
ing power can be applied to the drill spindle, 
as the size of the drill or the nature of the 
work may demand. 

VV. F, & JNO. BARNES CO., 
19!I9 Ruby St., Rockford, III. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see liis advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence yon to substitute 
Bome other paper for the SCIENTIFIC American, when 
selecting a list of publications in wiiicn you aecide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of flrpt column of this page, or ad- 
dress iYlDNN & CO., I'ubliHhrrs, 

3<il Uioadway. ]\ew Yorlt. 



Gates 




Cornish Rolls Pulverizer 

Simple, Durable, Compact, Dustless, 
and a finished product direct 
from the machine.s. 
The best Ore Granuhttor lor leach- 
ing and concentration. 
manufacture at, so 

Gates Rock and Ore Breakers 

Address for Catalogues 
<iATE!S IRON VVOKRS, 

50 C So. Clinton 8r., Cliicntso. 

2lo Franklin St., Boston. Mass. 
44 Uey St., New York. 



IGE-BOATS — TIIEIK COT^STRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. V'iews of the two fastest ice-sailing hoata 
uaf'd on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
JLENT, 1, The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



THE STEAM ENGINE; ITS PRINCI- 

pies, its development, its future and perfection— A pa- 
per by E. N. Dickerson, giving an outline of the history 
of the steam engine, and discussing the principles upon 
whieh it operates and which limit its capacity. W ith 3 
tigures. Contained in Scientific American Supple- 
ment, ISO. *KS*i. Price 10 cents. To be had at this 
ofBce and trom ail newsdealers. 



DIAMONDSandGARBON 




For Prospecting Mining 
Drills, also for all kinds of 
.Mechanical Purposes. 

The subscriber is the 
Pioneer in this business, 
and is the Oldest Estab- 
lished House in the States. 
He only deals in first-clasa 
articles. Send tor circular 
and prices to 

J. DICKINSON. 
64 Nassau Street, N. Y, 



rCE-HOUSE AWD REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 3i° to 3G'-. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 




Fay's Patent Spring Dividers 



With new quick ad- I 
justing automatic 2}4 in. solid nut, 11.00 



PRICE LIST. 



Closing spring nut. 

Micrometer Cali- 
per Squares, Spring 
Dividers, Bevel Pro- 
tractors, Surface Gauges, 



pring 



1.00 

i.aj 

1.2a 
1.50 
Combination 



IDEAL MUSICAL BOX 

Is the KateNt Invention in Sn'iss musical ISoxes 
It is the Swceiewt and Most rerfect Instrniiieni 
for the Pni-lor. Any number nf tunes can be ob- 
tained for it. The Largest Stock of Musical Boxes in 
America. Send 4 cent stamp for Illustrated Catalogue. 

JACOT&SON, '"'J:e1?%Tk*^' 



Steam! Steam! 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except StacK. 

2-Horse Eureka Boiler and Engine, - $145 

A ti tt tt tt a _ _ 225 

Other sizes atlow prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 



Drawer 36. 



ELMIRA, N. Y. 



c^=e^ 6TERE0PTICONS 

For SCHOOLS&PUBLIC ENTERTAINMENTS - 
LANTERN SLIDES COLORED&UNCOLORED 

dKaQUEEN&CO.. 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained i n sciENTrFic American Supplement, sent 

free of charge to any address. 

MUNN & CO., 361 Brondway, New York. 



SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description In detail of a 
small and easily made motor powerfnl enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With J5 figures drawn to a scale. Contained in Scien- 
tific Ami'IRican SrPPLEMENT, No. 7 tit. Price 10 
cents. To be had at this office and from all newsdealers. 



Squares, Hardened Steel Squares, Steel Rules 
etc. SendS-centstampforillustrated list. 
li. S. STARRETT, ATHOL, MASS. 

MANUFACTURER OF PINE TOOLS. 




SMpanAuloialic Steal Engine 

Oil or Natural Gas Fuel. 

1,2.4 6, and 8 Horse Power Single, 
S 12, and 16 Horse Power Compound 
Over 2,500 in Actual Use. 
Automatic in both fuel and 
water supply, requiring no 
engineer. Send for Cata- 
logue. Mention Sci. Aar. 
Sliipman Engine Co.* 
300 Summer Street. 

BostoPi JUass. 



FAMILY ICE MACHINES l^-^^-\ll''tl^SS', 

& Co., 126 West 25th St., N. Y. Rights for sale by states. 




EVEBT rSER OP MACHIKEKY 

SHOULD LEARN 

How to Use Loose Pulleys. 

Useful inTormation on this sub- 
ject is given in our " Catalogue 
No. 56." Sentfree to any address. 

VAN BnzEN& TIFT, Cincinnati, Olio. 



Popular Books 

i 

I ^FOR THE 

HOLIDAYS. 



Experinientnl Science,— By Geo. M. Hopkins. 
Natural Philosophy without a Teacher Simplified. In* 
teresting Experiments in Every Branch of Physics. De- 
scriptions of Simple and Efficient Apparatus, much of 
which may be Made at Home. Among Subjects treated 
are Electricity in all its Branches, Magnetism, Heat, 
Light, Photography, Microscopy, Optical Illusions, Me- 
chanics, etc. A world of Valuable Information. A 
Source of Rationsil Amusement. A superb work for 
Young and Old. 740 pages, nearly 700 first class engrav- 
ings. Elegantly bound in cloth $4-00 

Crclopfedic Science SimplSfled.— By J. H. Pep- 
per. With over 600 illustrations. Treating on Light, 
Heat, Electricity, Magnetism, Pneumatics, Acoustics 

and Chemistry $'2.50 

This is an excellent work. 

Popular Scientific Recreations.— Translated and 
enlarged from the French of Gaston Tissandier, and pro- 
fusely illustrsited. This book includes the famous series 
of Experiments in Physics Without Apparatus, that have 
won such wide appreciation in so many households. Ex- 
periments in Pliysics and Chemistry, Natural Magic, 
Electricity, and similar subjects are all treated and very 
fully illustrated with themost artistic woodcuts. 900 cuts. 
780 large pages. Holiday edition. Half leather, gilt 

top ^4.00 

Boys' Boole of Science.— The Boys'Book ot Sci- 
ence, b> John Henry Pepper, author of the *' Playbook 
of Met'als." Illustrated with 453 engravings, chietiy exe- 
cuted from the author's sketches. By H. G. Hine. Re- 
vised, with many additions, by T. C. Hepworth. New 

edition S'^.OO 

Home Experiments in Science.- By T. O'Conor 
Sloane, E.M., A.M., Ph.D. Illustrated by 91 engravings- 

260 pages $ 1 . 5U 

Synopsis of Contents : Chapter L Experimental 
Science. II. Mechanical Operations. III. Experiments 
in Mechanics. IV. Experiments in Gravitation, Hy- 
draulics and Pneumatics. V. Atoms and Molecules. 
VI. Experiments in Molecular Physics. VII. Experi- 
ments with Soap Bubbles. VIII. Experiments in Heat, 
Sound, and Light. IX. Lecturing. Index. 
Tlie Tlireshold of Science,— A variety of simple 
and amusing experiments in Physics and Chemistry. 
By C. R. Alder Wright. 380 pages. 200 illustrations. 

Price $2.00 

Scientific Keci'ention Series. — Nine volumes, each 
complete in itself. Containing from 110 to 175 pages. 
Profusely illustrated. Handsomely bound: 
fllarvels of Kartli, Air and VVatei*. 
.>Iarvels of Asti-onoiny. 
Marvels of the Elements. 
Hnlf Ilonrs of Scientific Amusement. 
Marvels of Invention and Scientific Puzzles. 
Marvels of Heat, Ijisrht and Sound. 
Marvels of Geoloey and I'liysical Geography. 
Marvels of Animal and Plant Life. 
Marvels of Electricity and Magnetism. 

Price, per volume 60 

The IVew Astronomy,— By S. P. Langley. A su- 
perb popular work, beautifully illustrated, and 
printed on fine heavy paper. Cloth binding. Gilt top. 

Price $3.00 

The Electric Telephone.— By George B. Prescott. 
Second edition, revised and much enlarged. This work 
is a complete resume of all the principal inventions in 
Telephony, giving a full account of the Telephones now 
in use, Central Offices, the Long Distance Telephone, 
etc. 795pages. 500 illustrations. Price $6.00 

The Complete Practical Machinist.— Embracing 
Lathe Work. Vise Work. Drills and Drilling, Taps and 
Dies, Hardening and Tempering, the Making and Use of 
Tools. Tool Grinding, Marking Out Work, etc. By 
Joshua Rose. Illustrated by 356 engravings. Fourteenth 
edition, thoroughly revised and in great part rewritten. 

439 pages. 12mo $'J . 5 

Engineers' Handy Book,— Containing a full Ex- 
planation of the Steam Engine Indicator, and its Use and 
Advantages to Engineers and Steam Users: with For- 
mulae for Estimating the Power of all classes of Steam 
Engines; also. Facts, Figures, Questions, and Tables for 
Engineers who wish to qualify themselves for the United 
States Navy, the Revenue Service, the Mercantile Ma- 
rine, or to take charge of the better class of Stationary 
Steam Engines. One volume. Second edition. 675 pages. 

16mo, tucks, gilt edge $3.50 

Tiie Prnctical Steam Engineer's Guide,— In 
the Design Construction and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. 1'hird 

Edition, revised and corrected. 420 pp. 12mo $2.50 

The Young Mechanic.- Practical Carpentry. Con- 
taining Directions for the Use of all kinds of Tools, and 
for the construction of Steam Engines and Mechanical 
Models, including the Art of Turning Wood and Metal. 

By John Lukin. Illustrated. 12mo $1.75 

Every Man His <lwn t*lechanic.— A Complete 
Guide for Amateurs. New Holiday Edition, revised and 
greatly enlarged. With an Appendix. 924 pp. 850 wood 

cuts. 8 Working Drawings. (1890.) Price $3.50 

Toy Malting for Amateurs,- Being Instructions for 
the Ilome Construction of Simple Wooden Toys, and of 
others that are Moved or Driven by Weights, Clockwork. 
Steam, Electricity, etc. By J. Lukin. Illustrated. 12mo. 

London. 1882 , $1^2,00 

The Boy Knsineers,— What they Did, and How they 

Did It. By John Lukin $1.75 

Magician's Own Book ; or. The Whole Art of 
Conjuring. — Being a Complete Hand-Book of Parlor 
Magic, and containing over One Thousand Official, Chem- 
ical, Mechanical, .viagnetical, and Magical Experiments, 
Amusing Transmutations, Astonishing Sleights and Sub- 
tllties. Celebrated Card Deceptions, Ingenious Tricks of 
Modern Performers. The whole illustrated with over 
500 woodcuts, and intended as a source of amusement for 

one thousand and one evenings. New York $ 1 .50 

Physics, Ganot's Elementary Ti'entise on Ex- 
perimentiil and Applied. For the Use of Schools and 
Colleges. Translated and edited from Ganot's " Elements 
de Physique," with the author's sanction. By E. Atkin- 
son. Ph.D., T.C.S., Professor of Experimental Science, 
Royal Military College, Sandhurst. In one thick large 
12mo volume of over 800 pages, profusely illustrated by 
chromo-lithographic plates and 840 wood engravings. 8vo, 

muslin $5.00 

Webster's International Dictionary. This is anew 
book from cover to cover, being the authentic edition of 
Webster's Unabridged Dictionary (comprising the issues 
of 1864, 1879 and 1884), now thoroughly revised and enlarg- 
ed under the supervision of Noah Porter, D.D., LL.D.. 

of Yale University. Sheep, marble edge $12.00 

Pi'nctical Microscopy.- By G. E. Davis. A Desira- 
ble Work. Illustrated. 8vo $3.00 

Mechanical I'astimes !— Being the first volume of 
the new " Amateur Wurk Illustrated." A practical Maga- 
zine of Constructive and Decorative Art and Manual 
Labor. With supplements containing Designs and Work- 
ing Drawings to scale for Various Pieces of Work, Useful 
and Ornamental, and several hundred Illustrations. One 
large quarto volume, 586 pages. Cloth. Price....$3.f)0 
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HARRISON CONVEYOR! 

Grain, Goal, Sand, Giayjan B.rk, Cinders, Ores, Seeds,&c. 

BORDEN, SELLECK & CO., UanSfersJ Chicago, IIL 



aw Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

Publishers of the "Scientific American," 
361 Broadway, New York. 

B^" Send for our New and Complete Catalogue of Bookti, 
Bent free to any address. 



ICE and REFRIGEEATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York, 1 44 sromiwa^N.Y. city. 



Stored Energy 

ACCUMULATORS 



for Electric Ijightim.' and 
Street Car Propnlsmn. 

THE ACCUMULATOR COMPANY, 

m Carter St., Phils., Pa. 



©1891 SCIENTIFIC AMERICAN, INC. 
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Founded hy Mathew (.'nrey, 1785. 

HENRY CAREY~BAIRD &. CO. 

Indastrial Publishers, Booksellers, and Importers* 

SIO Wnlnul St.. IMiiliidelDliia, I'a., U. S. A. 

l^^Our new and Revised Catalo^-'ue of Practical and; 
Scientific Books, 86 pages. 8vo, and our other Catalogaea'. 
and Circulars, the whole coverinjj every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of The world who will furnish his 
address. 



^Fla.o :Da~e'^c7- IBtools.. 



Experimental Science 




By G-EO. IVr. HOPKINS. 

740 Pages. Over 680 Illustrations. 

PRICE, by mail, postpaid, $4.00 

KEND roB TULL ILLUSTRATED CIRCUIiAE 
AND Table or Contents. 

This is a book full of interest and value for teach- 
ers, students, and others who desire to impart 
ov obtain a practical knowledge of physics. 

MUNN & CO., Publishers, 

Office of The Scientific American 

361 BRO ADWAY, NE W YORK. 

AVhat the I'i'ess saj's of "Experimental Science.'* 

" Mr. Hopkins has rendered a valuable service to ex- 
perimental physics."— £i'eni?i(? Post. 

"The book is one of very practical character, and no 
one of a scientific turn of mind could fail to find inits 
pages a fund of valuable information."— £(pctric Age. 

"The e'ectrical chapters of the book are notably eood, 
and the practical instruction elven for buildinsr simple 
electricafniachinery may be safely carried out by those 
—not a few— who like to make their own apparatus."— 
Electrical }}'url'.l. 

•'The author has avoided repeating the hackneyed 
illustrations which have been passed from one book to 
another so long, ;ind, instead, offers a set of experiments 
which, are largely of a novel character and. very strik- 
ing." — Engineering mul Minino Journal. 

'*We commend it most heartily to all teachers."— 
NoT^mal Expcfiient. 

"It is a treat to read a book of this kind, that sets 
forth the principles of physics so fully, and without the 
use of mathematics." — Tlie Locoviotive, 

"All teachers of science are aware that real know- 
ledge is acquired best by the student making experi- 
ments for himself, and any one who points out how 
those experiments may be easily made is doing excellent 
wor'k..'''— English Meclumic and World of Science. 

" The work bears the stamp of a writer who writes 
nothing but with certainty of action and result, and of 
a teacher who imparts scientific information in an at- 
tractive and fascinating manner."— Am^HcaJi Engineer. 

'■'• tt should be found in every library," — English 3Ie~ 
ehnnic. 

"The book would be a most judicious holiday gif t,"— 
Engineer inq and M ining Journal. 

''The portion of the book devoted to dynamic electri- 
city covers over one hundred pages, and is extremely 
interesting and V2i\u&h]e."—Brookl]in Standard Union. 

" Directions are given for demonstrating most of the 
laws of physics, with every-day tools and common ap- 
pllfi.nces." — Aniericnn Photographer. 

"Many of the experiments are new to print, while 
some of the old. familiar ones appear in modified form 
and with slmphfied apparatus."— PiiWic Oimiion. 




' 3ntilating and Drying 

FANS. 

aght Running, Adjustable 
ides, Self-OiJihg Bearings. 
24-paKe catalogue free. 
50 Itubber Press Kolls for Wool 
and Varn Washing and 
Dyeing Machines. 
<!E0. P. CLARK, Maniif. 
..; L, Windsor Locks, Ct« 



SOME APPLICATIONS OP ELECTRIC 

Transmission.— A lecture by Frank J. Sprague, delivered 
m the Sibley College course, explaining the various 
metboils of transmitting enemy by electricity and the 
operation and government of motors, and reviewing 
some of the many applications that have lieen made in 
this line. With 14 illustrations. Contained in SciEx- 
TiPic American Supplemknt, Nos. TO"?, "yOSt and 
709. Price 10 cents each. To be had at this office and 
from all newsdealers. 



|\|Ew Y ork P elting and P acking Qo. 



John 




Chbbver, Trpas. |5 PARK ROW, New York. 

Ol-DEST and IiARGEST Manufacturers in the United States of 

VULCANIZED RUBBER FABRICS 

For Mechanical Purposes. 



RUBBER BELTING, 

Packing, and Hose. 

Rubber Mats, Matting, and Stair Treads. 



Rubber Pump Valves. Bicycle Tires, Tubing, Tennis Soling. 

Rubber I'einent. Cord, i^askets. Diapliriigms. 

Ilubber Rings, Rolls, Car !Spi-ings« Washers. 




VCLCANITK EMliRY WHEELS. 



Rubber .^lieets. Stript*. 9^aw Bands, Stopples. 



Salesrooms:— Philadelphia, 308 Chestnut St.; Boston, 52 Summer St.; Chicago. 151 Lake St.; Minneapolis. 2 
South 2d St.; Cleveland, 176 Superior St.; San Francisco, 17 Main St.; Detroit, 16-24 Woodward Ave.; St. Louis 
616LocustSt. European Branch, Pickhaben 5 Hamburg (Freihafengebict) Germany. 



JAMES LEFFEL WATER WHEELS 

ENGINES, and BOII.ERS. 

T-A-IbvCES XjEI^I^EIXj <5c CO. 

FAitLo ST„ SPRINGFIELD, OHIO. 
110a Liberty Street New York City. 



PATENTS! 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, andto act as Solicitors of Patents 
for inventors. 

In this line of business they have bad forty-one years* 
ex-periencCy and now have unequaled faciiities for the 
preparation of Patent Drawintrs, Specifications, and the 
prosecution of Applications for Patents in the United 
States. Canada, and fc'oreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concernir-.g Labels, Copyrights, 
Designs. Patents, Appeals. Reissues Infringements, As- 
signments, Rejected Cases. Hinte on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent liaws. showing the cost and method of securing 
patents in all the principal countries of the world. 
mUNN &: CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.- No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington. D. C. 



THE EAGLE 

THE EASIEST RUNNING BICYCLE 

IN THE WORLD. 
^S'Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address, 
THE EAGLE BICYCLE MFG. CO., 




IMPROVED 

EXCELSIOR 



INCUBATOR 

^Simple, Perfect and Self-Regulat- 

Tine;. Hundreds in successful operation. 
f Guaranteed to hatch a larger percentage 
I of fertile eggs at less eost than any other 
' hatcher. Send 6c. for nius. Catalogue. 
Oirculus free. CEO.H.STAHL, QUINCV, ILL. 




R AILWAY & STEAM F ITTERS SUPPLIES 



Rue's Little Griant Iii,jector. 

SCBEW JACKS, STDKTBVANT BLOWERS, &c, 
JOHN S. VRailHART. 46 Cortlandt St., N. Y. 



CURRAN'S GROOVED PLASTER SLAB 

Best foundation for plastering, 
cement work, or tiling. Superior 
to and cheaper than metal lath. 
IW Licenses granted to iLsetn \i 
Flexible Mold., patented Dec. 16, 
1890. for producing these slahs. 
Thos. CuRRAN.i35 B'way, N.Y, 




THE PROPELLING MACHINERY OF 

War Ves.«eis.— A paper by H.J. Oram, Engineer R. N., 
of the Controller of the Navy's Department, etc. A 
description of the most important nf the re cent changes 
that have taken place in marine engineering, and a dis- 
cussion of other matters of interest, in connection, 
principally, with the propelling machinery of modern 
warships. Contained in Scikxtific American Sup- 
PLEMKNT, No.6!i3. PricelOcents. To be hadatthis 
offtce and from all newsdealers. 



BRICK 

[MACHINES 

FROMIOTOIOO.OOO 
CAPACITY PER 
DAY.' 



EIGHT 

DIfFEREMT 
STYLE.S. 



CLAY 

Crushers 



TILE 

MACHINES 

Whole OUTFITS FOR 
FACTORIES. 




PROPOSAIiN. 



USi. Enffineer (tlfice, Burlington, Vt., Dec. 22. 
• 189U.— Sealed proposals, in duplicate, addressed to 
the undersigned, will be received at this office until 11.80 
A. M. January 13, 1891. and then publicly opened, for 
blasting and removing 247 cubic yards of rock, more or 
less, from two shoals between Sister Islands and Cross- 
over light. Saint Lawrence River. N.Y. Attention is in- 
vited to the Acts of Congress approved Feb. 26, 1885. and 
February 23, 1887, Vol. 23, page 332. and Vol. 24, page 414. 
Statutes at Large. Detailed information can be hiid on 
application. M. B. ADAMS, Major of Engineers. 



SEND FOR ILLUSTRATED CATALOGUE. 

THE FREY, SHECKLER CO., BUCYRUS,0. 



HOME-MADE INCUBATOR.— PRACTI- 

cal directions for the manufacture of an effective incu- 
bator that has been careful y tested and found toper- 
form all that may be reasonably exnected ; with direc- 
tions for operating. With 4 figures. Contained in Sci- 
entific AHi'MiK'AX Supi'T.KMKNT. NO. *»30. Price 10 
cents. To be had at this ofiQce and from all newsdealers. 



^^fteiMPLETE Steam BtJ^ 

i±flONbf SE.VEN DptCkRS 1 



DEMAND THI 
OF YOUR 
DEALER.,,./ 



OR WRITE 
5 FOR PRICES. 



VanDuzen's Patent 



rfTVANDuZEN aTlFT. 

^.^SOLE: MAKEIRS--. 

t,d (iNCiMN/\-n, \j^^~ 



The Best Mechanical Help 

An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is (first) to do regular work, and 
(second) to help develop ideas. We have 
that shop, and have put what we have to 
say in a primer— will send it. 

The Jones Brothers Electric Co. Ciw'tt.O. 



Df TIG* DDIIU^ I'aper, Superior Quality, 
DldUIj rtlllll Photographic Supplies. 

^^^^m^mi^^mtmmmmmmammm Send for Catalogue. 

T, H. MCCOLLIN & CO., 1030 Arch Street, Pliiladelphia. 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

is a Flexible Felt Made of Pure Asbestos, in a 
finely divided tibrous state, indestructible by heat and 
unexcelled as a Non-Conductor. U. S. Navy tests show 

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 

fornipes and into sheets and rolls for large surfaces. Send for Samples. 

Asfientos Boiler Coverinff^* 8teiiin Packings^ Asbesros Cloth, Asbestos 

Building I'aper, etc. 
THE CHALMEIt!!i-SPENCE CO., 59 mid 61 Liberty St., New YorU. 

Branches :— Philadelphia, Chicago, Pittsburgh, Boston. 



EXCELLENT BLACK COPIES, only equaled by Litho- 
graphy, of anythin g wr itten or dratun with any Fen by 

f^eS^AUTOCOPYIST 



Ten Eyck dk Parker, 66 Pine Street, New York 



AflPUTO make 100 ner cent, profit onmyCorsets, 
HUCH I O Belts, Brushes, Curlers, and novelties. 
Samples free. Write now. Dr. Briclgman, 373 B'way, N.Y. 
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FREE TO F.A.M. Fioe Colored ZngtaYlog 
ehowing a Lodge of CbineBS; MosoDa at work | 
also large illaetrat«d catalogue •£ all tlie Masonic 
booka aod goods— bottom prlcei. Great chaoca 
for Agents. Beware of the spurious wor^a^ 
REDDING & CO., Masonic Fublisbers aod 
MaQafacturera.. 731 Broadway,. Nevr Yoric 



$10,00 to $50.00 GK&i 

BOSS. Magtc Ijanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, i Magic I-anterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, III, 



PLAYS 



DialoffOfiS, Tableaux, SpealiSTS, for 
Bchool,Club&Parlor. Best out. Cata- 
logue tree. T. S. DeNisoN.Cbicaeo jll. 



niTaTfl LANTERNS WANTED Jr"e/c»hVh'&! 

ItifilMn HARBACH & CO. 809 Filbert St Phila.Pa. 



The Koch Patent File, for preservinenewspapers. Mag- 
azines, and pamnhlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and SciENTiEic American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board Pides; inscription 
"SCIENTIFIC AAIBRICAN," in ellt. Necessary for 
every one who wishes to preserve the paper. Address 
ML'NN dk CO., Publishers Soientifio AMERICAN. 



$10! 



|| A A 11 An investment of this amount 
l|ll All and $5per month will realize 
^^^^^— to the purchaser 100 per cent, 
within two years. One of the best subur- 
ban properties in Tacoma, Wash., on the 
line of street railway connecting two 
flourishing cities. Price of lots, $100; 
corner lots, $12.5. Write for maps and particulars. A 
liberal concession made to parties buying in laree quan- 
tities for cash. Reference, Washington National Bank. 
E. N, OUIMETTE, 1316 Pacific Ave-, Tacoma, Washington. 
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HAT Uncle Sam and Aunt Columbia think, etc., of 
ACUIilATnil ^^^ Seattle. Send stamp to 

HOninU I Un K;shp|mriii.Lt«n^pJyn&Co.,Seattle,W. 



MECHANICAL DRAWING. 

By Prof. C. W. MacCord, of the Stevens Institute 
of Technology. A series of new original, and 
practical lessons in mechanical drawing, accom- 
panied by carefully prepared examples for prac- 
tice, with directions, all of simple and plain cha- 
racter, intended tc; enable any person, young or 
old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, as well as the cheapest. The series is illus- 
trated by upward of 450 special engravings, and 
forms a large -luarto book of over one hundred 
pages, uniform in size with the Scientific Amer- 
ican. Price, stitched in paper, $^2.50; bound in 
handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 
purchase the entire series at once, we would state 
that these valuable lessons in mechanical drawing 
may also be had in the separate numbers of Sup- 
plement, at ten cents each. By ordering one or 
more numbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
as his practice requires. These lessons are publish- 
ed successively in *1, *3, *4, *6, *8, *9, *12, 
*14, *16, *18, *20, *22, *24, *26, *28, *30, 
*32, *36, *37, *38, *39, *40, *41, *42, *43, 
*44, *45, *46, *47, *48, *49, *50, *51, *52, 
*53, *54, *56, *58, *60, *62, *65, *69, *'74, 
*78, *84, *91,*94,*100, *101,*1035 *104, 
*105, *106, *107, *108, *134, *141, ^^174, 

*176, *178. FORSALRBY 

3VtXJ3>XPa- «ft? OO., 
Publishers of SCIENTTFFC AMERICAN, 

361 Broadway, New^ York. 



Municipality of Bombay. 

ELECTRIC LIGHTING. 



NOTICE. 

SEALED TENDERS will be received by the MUNI- 
CIPAL COMMissiONEit for the City of Bombay up to 1 
P. M., on Monday, the sixteenth day of February, 1891, 
for experimental lighting by Electricity of certain 
streets of the City of Bombay for a period of two years. 

2. Forms ot tender and schedule of conditions and a 
sketch of the portion of the City shewing the streets to 
be lighted may, on payment of Five Dollars, be obtained 
from Charles Hallett Clark, Washington Build- 
ings, No. 1 Broadway, Room-S 209 and 2l0, New York, who 
will on application give any further information that 
may be required. 

3. Tenders must be accompanied by a deposit of Ru- 
pees, One thousand in casn (not to bear interest) or in 
Public Securities for that amount to be paid to the Chief 
Accountant of the Municipality of Bombay, which will 
be forfeited to the Corporation in case of refusal to sign 
the ('ontract embodying the conditions mentioned in 
the Schedule above referred to. 

4. A further payment to make the total deposit equiv- 
alent to 5 per cent, on the contract amount will have to 
be made by the Tenderer whose tender may be accepted, 
before signing the contract. 

5. The Municipal Commissioner does not bind himself 
to accept the lowest or any tender. 

By order of th" Municipal Commissioner, 
RIP^NZI WALTON, 

Executive Engineer, Municipnlitji. 
Executive Engineer's office, 

BOMBAY Municipality, 
BOMBAY, India 13th October, 1890. 




Bores SMOOTH ROUXD, OVAI^, and SftUARE HOLES. Mortising Core Boxes, 
etc. Invaluable to Carpenters, Cabinet and Pattern Makers. 
Highest Award, Send $8.00 for set (% to 11-8). in neat case, or 
5(lc. for sample Bit, mailed free with Illusirated List. 

BRIDGEPORT GUN IMPIiEMKNT CO., 17 Maiden Lane, New York. 



Dredging at Ogdensbure: Harbor, 'Sew York. 
U. S. Enginbeb Office, Burlington, Vt., Decem- 
ber 23, 1890.— Sealed proposals, in duplicate, addressed to 
the undersigned for 270,000 cubic yards, more or less, of 
dredging; 200,000 yards from the city fnint channel, and 
70,000 yards from the channels near the C. Y. R. R. Ele- 
vators, Ogdensburg Harbor, will be received at this 
office until llS^ o'clock A. M., January 22, 1891, Atten- 
tion is invited to the Acts of Congress approved Feb- 
ruary 2i), 1885, and February 23, 1887, vol. 23, page 382, and 
vol.24, page 414, Statutes at Large. Detailed informa- 
tion can be had on application. 

M. B. ADAMS, Major of Enffineers, 



\ 'L-oX^ A SPECIALTY t.uw 
^ JOHN GREENWOOD ScCOT- 

- ROCHESTER N.Y. 



HOW TO MAKE DYNAMO ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings to scale 
and full directions lor constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate induction coils, and will, for temporary use, re- 
place 8 or 10 Bunsen cells. Contained in Supplements 
161 and ;>99. Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound W{mnd machine. Can be run for a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field raagnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Suppleiment 600. PricelOcents. 
MUNN & CO.. Publishers. 361 Broadway, New York. 



STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
Model and Experimental Woi'k 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks.,100 Nassau St., N.Y 




ART OF WORKING IN LEATHER— 

Directions for making various pretty and useful objects 
from leather, for home use or decoration, or for sale 
With 19 figures. Contained in Scientific Amkuican 
Suppi-EMENT, No. 763. Price 10 cents. To be had 
at this ofB.ce and from all newsdealers. 



TYPEWRITERS. 

Largest like establishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEWSITER ) 70 Broadway, New York. 
HEABaUAETEES, f l^ La Salle St., Chicago. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES and ELEVATORS 



I'RUVIUENCE. K. 



The tourist route between Chi- 
|||cago and Southern Winter re- 
psortsvia Indianapolis and Cin- 
cinnati, Ijafayette. or 1-ouis- 
ville. For particulars, address 
James Bakkek, Gen. Pass. Agt., Monon Block, Chicago 



MQNON ROUTE 



iUyisyiLLE HewAlbahy sChic; 



Jhe S cientific A merican 

PUBLICATIONS FOR 1891. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows . 

RATES BY MAIL. 
The Scientific American (weekly one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year, 3.00 

The Scientillc American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Kdition . . 6.00 

The Scientific American. Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, wmch we pay. Remit by postal 
or express money order, or draft to order of 

AIUNN Sc CO., 361 Broadway, New Yorkc 



THE BACKUS WATER MOTOR. THE BACKUS EXHAUST FAN 




With oi- without Governor, Supplies from hydrantpressure tbe cheapest powerknown. i 
Invaluable for blowing church organs, running printing presses, sewing macnines, lathes, saws, 



A Wonderful Air Itlover. tor Drying all kinds of goods (special Dryers built and r' 
Bults guaranteed). Invaluable in Bleach eries. Dye Houses. Hat Shops, Acid and Paint Work 
coffee mills, fans, sausage cutters, elevators.'and all machinery requiring light power. No I Woolen and Cotton Mills, for removing steam, dnat, smoke, hot air, acid fumes, bad odors, an 
firing, no fuel, no ashes, no repairs, noiseless and compact. No extra insurance. Always ready. I for ventilating Hotels, Laundries, Public Buildings, etc. High Siieed Engine, and Fan combined 
Supplies from }i to 10 H. P. Interchangeable jets and improved in every detail. References in all parts of the co untry. 




©1891 SCIENTIFIC AMERICAN, INC. 
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[January 3, 1891 



^^dpcrtisemcntis. 



Intiide Pag^e* cnch itiserrioii ' 
Back Page, each insertion - 



■ - - - 75 cents a line 
Sl-00 a line. 

The above are charties per acate line- about eieht 
words per lino. This notice shows the width of the line, 
and is set in agate type. Engravintis may head adver- 
tisements at the same rate per atrate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as eariy as Thursday morn- 
ing' ui appear in next issue. 




COMPTOMETER 



ALL 



(trade mark.) 

ARITHMETICAL 
PROBLEMS 

Solved [ji)iidly and accurately 
by tisint: the COMPTOftlETEK. 
Saves 40 per rent, of time. 
Entire relief from mental 
strain. Adapted to all com- 
mercial and .scientific ct^impu- 
tations. Send ffir circular. 

FELT fit TARRANT MFG. CO.; 52-56 Illinois St., Chicago. 
THE{X)1'YIN(tPAD. — HOWTOMAK'. 

and how to UHP ; wii h an engravintr. Practical directions 
how to prepare the K^laiiiie pact, and also the aniline ink 
by whicli the copies are made: huw to apply the written 
letter to the pad; huw tn take oft' copies of the letter, 
f'ontained in SriENTi Fic Amkrican Suppf-ement, No. 
43^. Price lU cents. For sale at t his office and by all 
newsdealers in all parts of the country. 



ISTRIRJi?;!?!? 



I Large waterjtan^*" 
FDR FOUNDATIONS&TOWERS. "'L.tALDW ELL Oc C? 

N° 217 E. Main St. Louisville Ky.I 



JENKINS STANDARD PACKINC! 



JENKINS KKOS., 

Busic.ii.;21 North 5t.li St, 



ri.Toim St.. N. Y.; 105 Milk St.. 
I'hila.; hi Dearborn St.. Chlcasro 




Buy the BEST while you are at it. Our 

GATE VALVES 

suit the most pltepticai. 
Call for them or send for complete catalogue 

The Lunkenheiiner Brass Mfg. Co., 

15-17 E. Sth St., Cincinnati, O. 



THOMAS ALVA EDISON. —A BIO- 

graphical sketch of the ereat inventor, with full-page 
portrait from a recent photot:rrapli. Contained in Scien- 
tific Amrrican Scppt.ement, .No. 746. Price 10 cents 
To be had at this oflBce and from all newsdealers. 



Victor Bic3rcles! 




For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for. 
TICTOUS ARE BEST I 

Send for cataloeue. 

OvfrmaD Wheel Co., Makers, 

Cliicoi>i>e Falls. Mass. 



THE PHONOGRAPH.— A DETAILED 

description of thn new and Improved form of the pho- 
nograph ju; t brcii^l.t out by Edi;son. With ? engraT- 
ings. Contained in Scik:nttpic ^.meetoan Sxjpi'LK- 
mi-:nt, No. 4>3-. Price W ct'uts. To bti had at this 
office and trom all newsdealers. 



NEW KODAKS 




-""Ny ' Vi?u pr 
1 7.r d 



ess the button, 
do the rest." 



'%^l-*lkS^;-^kSeven New 

"^^J^ "•""l.L 

^V__ .' A^^H^. AT.L T.OADED WITH 

Trufifiparent 
Films. 

for sale by ill PlioTn -t ( J)( ilers. 

THE EASTMAN COMPANY, 

Heml for Ci,l,ilnijiie. ItOVHESTEU, N. Y. 



NAAT T KAJjL& 7 CfrSg^GS F ROM SPE CIAL „^^ 
J ] rKUWf^EHIGH AVE. S AWWICAN ST. PhlU .' f _^mji 



THE BRIDGEPORT WOOD FINISHIKC CO 



G.M.BREINIG.AGENT, 

NEW YORK OFFICE 



incipalOffke At MANUFACTORY ISFewMiLFORD, Conn. 
,ous° .^m^astI^^ndolph'- Manufacturers of 



g^ g^ CHICAGO •FFICE 8, WAREHOUSE .£(1 EAST RANDOLPH L': IviMlNuryKl. I uniuno u| 

^n Breinigs L,ithogen Silicate Paint 

LITHOGEN PRIMER, WOOD STAINS 
^SILEX FLir^T AND FELDSPAR. 



PAMPHLET GIVING DIRECTIONS FOP^riNISHNG HARD WOOD FREE TO ANV ADDRESS. 



nV/K I nmVUby man or per^onall}'. 
Ituations procured all pupils when competent, 
end ior ciiculju-. W. C. CHAFFEE. Oswego. N. 7, 




The 



Remington 



has set the copy for writing 
macliines for 15 years. 
It is to-day the 

Standard 

and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true model of a 

Typewriter. 



Wyckoff, Seamans &• Benedict, 

327 Broadway, New York. 



"Improvement the order ot the atre." 

THE SMITH PREMIER TYPEWRITER 




Important It i 

All ti.L L.j!n.iii.iai IcatUiLB ^.iLatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soilinfi the hands. 

The Smith Premier Typewriter Co^ Syracuse, N. Y., U- S. A. 
Send for Catalogue. 







AtAO 




Catalogue free. Address Typewriter Department, 
rOl'E WFU. €0., Boston. New York. Chicago. 




Kfiif«'w''S''??li 



Levels, Transits, Surveyors* 
CompaRses, Pocket and Pris- Y 
matic Compasses. Hand Lev- 
els, Angle Mirrors, Planime- 
ters. Pantographs, Engineers* 
Shde Rules, Leveling Rods, 
Poles, Chains, etc. 
Catalogue on application. 




ZSI«ZSC"rRIC MOTORS 

Covrespondeiicc invited by the 

430 West Hth Street, New York, 
Mannfaeturers of the PERFECTED MOTOR, 

Acknowledg-e^ to ^e the Standard for all hirh-class "work where power is refjuired. 
S. S. WHBKI^KU, Prrsulent. F. B. CROCKER, Vicc-VrtsiiiaiU 



CUTLER desk: 



BEST IN THE WORLD 
A. CUTLER &. SON, 

. BUF F ALO. N.r.. U .S. A 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustratedwlth en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In Scien- 
tific AMKRicAN SUPPI,EMENT. No. 6".i4. Price 10 
cents. To be had at this olflce and of all newsdealers. 



95 MILK ST., BOSTON . MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th; 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual u,"er of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 












S cientific gook (Jatalogue 



ItECENTLiY PUIIMSHKD. 

Our new catalogue containing over IW pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN Jt CO., Publishers Scientific American. 
3<jl Broadw^iiTt Neiv Vork 




Astronomical Telescopes 

ol superior defining power. 

EYE PIECES, etc. 

Manufactured by 
W. & D. MOGEV, 

41S West 27tli Street, New York. 
Send for catalogue. 



Ecooomj-, Reliability, 
SImplielly. Satety. 



The Motor of 19tli Centnry 

Can be used Any Place, to do Any 
Work.a.nd hy Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation abov t one 
cent an hour to each indicated horse 
power. h'OT circulars, etc., address 

Charter Gas Engine Co, 

p. O. Box 148. SrerliiiK, III. 




CASTINGS. — A DESCRIPTION BY 

Mr. H. Rollet cfh Is process of producing iron castings 
free from sulphur and phosphorus. With one figure, 
illustrating the iipparatus. Contnined in Scientific 
AMEKICAN SUPPLKMKNT. No. ■?5.*J. Prlce 10 Cents. 
To be hiid at this office and from all newsdealers. 






AGENCYJflrN 



WENia 

\ Apamphlet of information and ab-y 

Vv stract of the laws, showing How to/J 

\Obtain Patents, Caveats, Trade7 

VMarka, Copyrights, sent free./ 

^s^A.Adnm MUNN &. CO.^ 

^61 Broadway. 

^ New Tork. 



a. vr. fOBJStB' 
ASBESTOS SECTIONAL PIPE 00VERIN6. 




A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 

BKA.DILT ATTACHED OB BBMOVED BT ANT ONE. 

ASBESTOS BOILER COVERINGS. 

We areprcpared tttake contracts for applying Steam Pipe and Boiler Coverings in any part of the United States. 

BOLE MANCFACTUBEBS OF 

H. W. Jali>8' Asbestos arillboard, Sbeathings, Building Felts, Fire-Proof Paints, 

Iiiqnld Paints, Asbestos Sooflng, etc, 
87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. BOSTON. 



W.B BURNS PROPT 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the SCIENTIFIC 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



OtisElecirlcEldfalor 

for Private Residences, Hospit- 
als, Small Office Buildings, Stores 
etc. Safe, simple (no Kngineer' 
required). litinnint,' e.Ypen«e 
very light. Also manututui 
ers of the Standard Hydi lu 
lie Passenger and Freiuh 
Steam and Belt Elevators 

Otis Bfothers & Vu , 
38 Park Row, New Vol U 




[LEVATORS. 



PASSENGER &FRE1GHT, « ^ or. .. v, 

^^^=^ — ^=' L.S.Gi^AVES &SoN Rochester N.Y. i 

NEW YORK. BOSTON , ST. LOUIS. DETROIT. I 



GRAVESi 



and Experimental 



WORKING rviODELS 

or wood, made to order by Mason & Rauch, successors 
to J. F. Werner, 47 & 49 Centre Street. New York. 



OTTO GAS ENGINES 

33.000 HOLD, 

Engines and Pumps Combined. 

For COAL GAS 

or GASOLINE. 

SCHLEICHER, SCHUMM& CO. 

PHILADEI.PIUA, 
CHICAGO, rVElV YORK. 




■TIE^E 



^titntiiu ^mttitm 

ESTABLISHED 1S46. 

The Most Popular Scientific Paper in the World 



Only 9(3.00 a Tear, Iiicludintr PoHtagre. Weekly 
5*2 Numbers a Year. 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of u.seful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be stint for one year — 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dolisirsby the 
publishers; six monUi?, $1.50: three montlis, $I.O(J. 

<;iubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit i3 by Postal Order, Draft, or 
Express Money Order. Money carefully placed insi'de 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the senders risk. Address 
all letters and make all orders, drafts, etc., jjayahle to 
MUNN & CO., 361 Broadway. New V«ik. 

O 

THE 

Mititifk ^mexiem Mwlmmt 

This is a separate and distinct publication from Thk 
Scii':XTiPic American, but is uniform therewith- in si/.e, 
every number containing sixteen large pages lull of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. Thi] 
Scientific American Suppi.ehext is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archstology, Astronomy, Chemistry 
Electricity, Light. Heat. Mechanical Engineering, Si earn 
and Railway Engineering, Mining, Ship Building, Murine^ 
Engineering, Photography, Technology, Manufacmring 
Industries. Sanitary Engineering, Agriculture, Horti- 
culture, Domestic P^conomy, Biography, Medicine, etc. A 
vast amount ot fresh and valuable information obtain- 
able in no other publication. 

The most important Eng-ineerimi Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, !^').00 a year; or one copy of the Scientific Ajvier- 
ICAN and one copy of the Supplement, both mailed for 
one year for $7.00. Single copies, 10 cents. Address, and 
remit by postal order, express money order, orcbeo.lc, 
MUNN &:CO.. 3(il Broftdwuy, New York. 

Publishers SCIENTIFIC American. 



Iutldltt0 Mti0tt. 



The SciENTTP[C American Akchiects' and Buii.iu 
ERS' Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plnte.<i in colors, and with other tine 
engravings; illustrating the most interesting examples 
of modern architectural construction ana allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of thismagnificentwork 
have won for it the Largest Circulation of any Archi- 
tectural publication in the world. Sold by all newsdeal- 
ers. $2.50 a year. Remit to 

MUNN <& CO.. Publishera. 

361 Broadway, New York. 



PRINTIigG INKS 

The Scientific American is printed with CHAS. 
ENEU JOHNSON & OO.'S INK. Tenth and Lombard 
8t8., Philadelphia, and 47 Rose St., opp. Duane, New Vorfe 
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